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Ih fiw^Atwg fhe last pari of tiie extensive vohime now entirely before 
the puUie, llie fint duly that derolveB on me ia to exprew poblidlj mj 
most sincere thanks to all thoss vfao hare ooatribated in any iray to 

the completion of the work. 

Among these my greatest thanks are due to Mr. H. B. Medlicott, 
Director of the Geological Survey of India, who was mainly influential in 
originatiDg and in sustaining the work. Upon him too fell the task of 
eoneoting all the prooHi, seeing them through the Pkeas, and editing the 
whole. I am glad to be able to ezpreas this gratitude to him publicly, 
just at the time when he is about to retire from his service in India. 
The volume now completed, and the numerous other volumes of the 
Paleeontologia Indica published since 1876, show how earnestly he 
endeavoured to make his Directorship as fruitful aa possible to the Geo- 
logical Bnrvej of India. 

Whilst Mr. Hedlioott had a prindpal huflnenee in the pnblioation of 
this volume, there were several others who had more or less influenee on 
its contents. Among these were two who, in the meantime, have gnwe 
away from among us, Thomas Davidson and Prof King of Galway. 

Who could ever have been engaged on the description oi l^rachio- 
poda witboat coming into personal rdations with Mr. DavidMn ? and who 
oonld have had tibat eoqwrifluoe witboat beii^ ^bnusk with the extreme 
amiabUity of that learned author. Notwithstanding the great amount 
of work that he always had in hand, yet he invariably found time to 
answer all questions addressed to him, to write long and most instructive 
letters, to give long extracts from books which were not available to his 
correspondents, with Ae fbUeat advice whenever he could. Thus, there 
is a univenal liseting <tf gratitade towards him among sdentifio warkera 
by whom his death has been felt most keenly aa a severe loss. It was 
Mr. Davidson who brou^t about a long correspondence between Frot 
King and myself. 

Prof King, it cannot be doubted, was one of the most eminent 
Palaeontologists England ever possessed, and it must be apermanent regret 
that his paloontological puUicationB were^ besideB his daasical work on 
the Permian foasilB, ao Umited in number. Bis letters, addressed to me 



veigavdiiig Mine difficult «Me8 1 had to treat of in the daas of the Brachio- 

poda, were of the utmost value and importance, and I am proud to be 
able to quote his name among those who have materially helped me in 
the execution of the present work. Jdia death ako has been felt as a 
severe los& 

Othem who helped me in many wajs wen meutioiied in flie intro- 
dnetion to this -work, bat "who also are now no longer among the livin|^ 
Joachim Barrande and Geheimrath v. Abich. Both were most intimate 
friends of mine, and it in with the utmost regret that T mention them 
here as passed awajr before they could see the end of their own funda- 
mental works. 

To. the list, ^ven in the introduotion (page 0)* ^ ^ adenoe who 
have contribitted in many ways more or less materially towards the exe- 
eotioii of the pffesent wwk, must now be added the ftUowing^- 

Gcneral IntendaDt Hofrath r. Banan of YUmBM* 
Prof. A. Tritech of Prague. 
Geheimrath Qeinits of Diesden. 
Hofkatli UAe of Genu 

Si!'sr»«'^ }«*"-"^ 

FkoE. Kayser of Uarborg. 
Prof. V. Zittd of Munich. 
Prof. Lindstrom of Sfeockbdltt. 

Ml H 

Brof. Barrois of Lille. 
Piof. James Hall of Albany, N. Y. 
Dr. White, Palseontologist, O. S. U. 8. Washington. 
Woctiifln of Springfldd, IlL 

To all these my moat innette tiianks an due. 

Thete have yet to be mentUmed the labours of my fSBllow-woricfln. 
In this respect I must before aJl offer myveiy best thanks to Dr. Conrad 

Schwager of Munich, who undertook the description of the Foraminifera 
His name is sufficient security for the (/ua that the work he has done will 
be foimd excellent, much better than it would have been if done by my- 
selt To my two AasistaiitB, Dr. Joseph Pichl and Dr. Joseph Wantiel, 
I am also under many obligationa. WiUioat their veiy material help 
it would have been impoi^ible to finish the volume by the present 
date, and I may £airly say that their work lias saved me several yean of 
labour. 
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Thus, helped oq to a great extent by the kind intervention of all 
these friends, the description of the entire fauna contained in the paJseo- 
zoic beds of the Salt-range (with the exception of some things recently 
discovered by Dr. Warth, which I propose to describe in detail in thegeolo> 
gical part, as they are obiefly of geological ratiier tliaxk of palseontolc^gical 
intereet) haa now been completed^ and filb a volume of much greater ex- 
tent than had ever been anticipated. 

Tt would be extremely desirable now to enter directly upon the full 
discussion of the several species and their geological bearing, but the 
volume has extended already to such stupendous bulk that it does not 
seem practicable to i^ve here all fhoee detaJla Thk event was indeed 
aatidpated 1^ me when in the Intoodnclion to the preaent Tolmne I 
proposed to unite all the geological resultvs in a separate volume, which 
woiild form the end of the Hories. A great part of the manuscript in- 
tended to form the first part of the fourth volume has alre{uiy been 
sketehed out, and it is only to be hoped that the Government will con- 
sent to the continualioik of the weak, so that 1 may be able to publish 
the geological reanaltB ngaiXstg the palieoaoic strata at an eaidy datei 

In Ihe Introduction to the Productus-limeetone-Fosdla^ pp. 6—8 of 
the present volume, I stated my opinion that among the pabeozoie 
strata of the Salt-range two extensive series should be distinguished : 
one lower, containing the " Saline series" and the " Purple sandstone " 
of Mx. Wynne, and one upper series, composed of the " Obolus beds 
(sihuian)," the **Magneda2k sandstone," the "SpedUed sandstone * and 
the "lower limestone (carboniferous)" of Mr. Wynne's taUes. For the 
upper series in general I have used the name of Productus-limestone, as 
the last of the member^ quoted above, is the xichest in fossils, and thus 
most conspicuoua 

Thus, the whole volume receives the name " Productus-limestone- 
Foenls.'' Of sabdirinoas I at tliat time accepted five, bat now, alter the 
fossils have been described in detail, the number can be ccmnderahl j 
augmented. The beds contained in this large series can be brought con- 
veniently into three ^oupe, each of which can be further subdivided. 
We arrive thus at the following scheme 
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II — Speckled nndaton*- group. 



( Lower Productaa-lhlMiloM. 
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We Ham airive altogeHier at twelve labdiTiaions, of which six are of 
the fint and rix of the aeoond order. In the lower two groupB aahdiTi- 
rions of a second order cannot be diatmguiahed, as fossils are veiy ecaroeL 

Of all these divisions the upper and middle Productus-limestonc are 
lichest in fossilH. and thus further subdivisions can easily be separated, 
each having a certain number of characteristic species. If we consider 
the fauna contained in these divLsiou^ quite in general, it cannot be 
dwied liiat ita aspect ia entirdy oarboniferona, and a auperfieial imqiec- 
tfam will lead ereiy ohaerrer to suapect the beda in which aoch a finma ia 
contained to be of carboniferous age. But^ on a closer examination, one 
will soon find that the several species are similar but not identical with 
carboniferous form.s. Among the smaller and less conspicuous fossils one 
win soon detect a number of peruiian species ; the number increases more 
and nu»e, and at laat one aniTea at the eonTlotiim that the ftona ia in 
reality permian— a permian fimna that ia richer in fonna and richer in 
cQoapicuous species than any one that has been deacribed np to the 
present in the whole world. 

At the same time ita clom; relationship to the carboniferous fauna 
cannot be denied ; and the tliought cannot quite be rejected that the 
singular deviatloii of the European permian founa ftom the oariboniin'- 
ona iTpe ia cauaed more hy local influence than by a thorough diange of 
the organic life over the whde woiid, and that hi reality the permian 
oiganic life is in by far closer cimnection with the carboniferoua than 
was anticipated by Murchison. 

But, though on the whole the permian age of the upper and middle 
Productus-limestone cannot be doubted, yet its relation in detail to the 
European and American permian deposita cannot be made out until the 
geological rdationa of tiie aeveral spedea have been worked out in detail, 
and I cannot at present give any indications in this direction. 

In the lower Productus-limost«ne division the numlxT of carboni- 
ferous species increases considerably, whilst of permian sjiccies only 
very few are met with. We thus may be justified if we consider these 
beds as transitional between permian and carboniferous and about cor- 
responding in age to the aandatonea of Artinak« or to the beda cf 
Nebraaka dty. 
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Regarding the beds still lower in position but very tew indications 
as to their real age liave come to light from tlie t^tudy of the fossils. I 
have tried to make it probable from the relatiomi of tiie forms coutaiued 
in the Neoboliu-beds tbat these also me of carboniferoas age ; but this 
view was only leluctantly aooepted, and from time to time objeetbns 
were made ag^sst such a suppoeition. 

I ahoold not have been able to bring forward any new views in tlie 
matter were it not that my friend Dr. H. Warth has recently made some 
diacoveriea in the Salt-range, placing the whole question in a new light. 

Some time ago in the Salt-range he detected in glacial deposits, in- 
dndedby Mr. Wynne in iiis "Olive Qwmp^" nmmMth nodules eontaining a 
lidh fiHUUk I have given a preliminaiy notice of these contents in the 
Records, Geological Survey of India for last year, when I came to the con- 
clusion that the species were partly identical with some fossils of the Aus- 
tralian carboniferous beds, and that they indicated with great probability 
a carboniferous age for the beds of the Salt-range in which they were foimd. 
Moreover, I brought the glacial deposit in which these nodules had been 
found into comnection with other gladal deposits, which were not of rare 
ooconrace in the Salt-rang^ and whidi generally were met with on the 
horiaon of tiie speckled sandstone, and I arrived at the Bnggeatioii that 
both were of about the same geological age. All these suggestions were 
strongly and with some animosity objected to by Mr. R. D. Oldham, and 
the farther conclusions I had drawn from all this were treated by him 
with contempt. 

In the meantime. Dr. Warth continued his investigations with much 
sncoeea, and in a paper printed in the Records, 1887, part 2, page 117, 
he published the results of his new studies. What I had anticipated about 
two years ago, that the C(mulari<e, when they were present in the Western 
Salt-range, could only be found there in the speclvled sandstone 
(Wynne), has been fuUy proved now. Dr. Warth haa traced the Conu- 
lai&r-bed into tiie Niia WiSn, where he found tiie bouldea>bed with Oamh 
lariat undedying the sandstones of the lower Produetus-limeston^ 
which there make their first appearance. The boulder-bed itself has its 
position at the ba^e of the speckled sandstone. 

Dr. Warth, therefore, does not hesitate to place the boulder-bed of 
the Olive series and that of the speckled sandstone on the same horizon 
and to correlate with these the remaining boulder-beds of the Salt-range, 
aU which he brings under the heading "crystalline boulder soies"— « 
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piooeediilg whtdi I cnuidfir moBt appropxiato. With thiB* it aeems to 
me, a dafinite pioof !■ now aMnod, tint the ^eokled saiicbtoiae toilB 
whole eztentt or, as I pexhape should Ather aay, the OTBtaUiiie boulder 
eeries, is of the age of the upper coal-measures. 

Though this is a discovery of great importance in many respects, for 
which science will be greatly iudubted to Dr. Warth, yet the question of 
the exact age of the Neobolva-bedi has not yet been brought to a de&ni- 
tive aolntkm hj it Neverthelea^ it cannot be denied, that this diaootmy 
has at least a obtain bearing upon that question. Up to the pnoent it 
has alwajns been possible for those, who did not wish to accept my views 
in this respect, to pronounce the speckled sandstones as an equivalent 
of the lower carbouilerous, wherewith it would have been necessary to 
declare the lower following beds as older than carboniferous, and I must 
coofiafli^ tiist, though sneh « view wouM hare hnrt my palaaontokgjcal 
feelinga very much, I should not have been in a position to oppose it on 
¥B«y strong material grounds. Now, after Dr. Warth's discovery, it is 
impossible to n^ake such a stand. The OTBtalline boulder seiies ia pioved 
tol>e of upper carboniferous age ! 

The rock-groups, which follow below are the (1) Pseudomorphic Salt- 
ccystal Zone, (2) Magneaiaa sandstone, (3) Neobolus-beds. Of these the 
two latter are so intimately connected, that thflj can notj be oonsidend 
as forming subdivisions of one and the same horiaon, and the flnt is of 
rather local occurrence, and has been formed under quite peculiar circum- 
stances. Of the three the Neobolus-bed is the only one which ia found to 
occur regularly over large tracts of country, the other two are more or less 
developed only locally, and must be taken as constituting only a local in- 
eresse intfaiGkneas of the Neobdus-bed. ThishicreaBe was biou^t about, 
as has been stated by me already on a former occasiao, probaUj by the 
formation of dimes and back-waters at the mouth of a large river, which 
entered the sea in carboniferous times, coming from the south-east or 
south, somewhere in the region which is now occupied by the Eastern 
Salt-range. 

If BOoh was the case the three must be considered aa forming 
one oompaet msepanUe group. We oan fUrly say this group follows 
immediately below upper carboniferoiis beds^ and must thus be cf lower 

carboniferous age. I cannot see anything unreasonable in these deduc- 
tions ; and among all possibilities these seem to me again and again the 
most probable ones. The palseontological facts are decidedly in opposition 
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to the view of these beds being Silurian, not a single species or even 
geniM being identieal ; and the geological tenelBt ^thoat BfeEaining than 
in any way, can be inteipreted so as to let tiieae beda ajipeair aa off 

carlwniferous age. 

Thus, as long as no direct proofs can be adduced, that these beds are 
really older than carboniferous, T consider myself juatified in retaining 
my view, expressed already a long time ago. 

After all thaA haa been aaid, the name "P^uctua-limestone" can 
now aa well be iqpplied to the whole aniea aa in the beginning of the 
work. The term moat now be considered as a synonym of " Carboniferoua " 
in the widest sense, if one considers the Permian as nothing but a sub> 
division of the carboniferous, as Bunter Muache kalk ia a aubdivision 
of the Trias. 

With this I take leave of the public in exineaamg the hope that it 
may fUl to my lot later on to treat more in detail of the more recent 
fiuma of the Salt-range- 

Pao». Dn. W. WAAGEN, 
Oberber^ffrath, 

Pragm, Ma^f 1887. 
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OtasB: BRYOZOA sive CILIOPODA. 
(By William Waagbn and Joseph Picbl, Assistant) 
(Mar: QYMNOIa£MATA. 
Bubi^ldtt: CYCLOBTOUATA. 
Family: FBNBSTBLLIDJB. 

It has been an exceedingly difficult task to decide what should be considered 
aa bdongiog to tiie Br^soa and what not. With one gnmp this dedaiaa haa beso 
oomparatively easy, and this is the family FenetMUda, bat with others it baa not 
been so. It is wnll known that tlie Chactetidfe and many other forms in connec- 
tion with them have been considered by several authors, chiefly by Lindstrom and 
Zittd» aa f tyoeoa ; and if these antlion vere right, a great many fosaila ooeomng 
in the Salt-range would have had to be placed in this class. Already however SSit- 
tel was very doubtful ns to the position of certain forms, as for instance of Steno- 
porOt Lonsd., which also occurs plentifully in the 8alt*range» but as these very 
forma are again most intimately connected with MonticuUpora and alEed genera, 
the poaition of these also must be questiMud. it haa now beean poigjble to distin- 
guish among the materials from the Salt-rango a genus that will bear the name of 
Bybousakia, in which rudiments of two vertical radial septa exist, but which in all 
other respects agreea witii Jfbsijml^wni and ita eongenen. There can be but 
little doobt that this new genns belongs to the ecwals, fMm its intimate eon- 
nection with ntht-r genera of tabulate corals, it appears highly probable that all 
the rest should be similarly placed. After this deduction tliere remained only two 
famiUes of Bryozoa to be described hero — the FenettelUda and the Thamni«cid<e. 
There ia no doubt that after earef ul seaceh for the mora minnte deepiag fbimi 
the number of families could bo augmented, but for the pwsent we must be con- 
tented to describe the larger most common and characteristic species. 

It more especially regards the generic groupings of the family FenesieUitUB to 
remark, that most of the forms can easily be dassed aa soon as the two faoes of the 
colony are know ; t!u- poriferous and the ntm-poiiferoas. This can however only 
rarely be nrhie^cil without much laliour, as •generally only one of tlif fareg is 
naturally exposed, while the other adheres firmly to the supporting rock. It is 
nsnally the poiiferons side which is thus concealed, aa thnragh the openings of the 
poies the rock-matter cntera the interior of the; colony, which thus beoooua OB that 
side most firmly attached to the rook. This cireumstaooe ia of not twy material 
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importanco when collci tlons cr.n 1)0 mridf nt loisurr ; for, with time and jaticnt 
search, the poriferous side of eveiy species will Ikj found incidentally exposed. But 
in a collection made in travelling, as was that of the Salt-iange, suck careful selec- 
tion of •peeioMO* cannot be made, and thus in verj many oawa aU the apedmena 
of a species show only one sido. It has now Iwen the task of (me of us to make np 
this defect of the materials nt liand, and to prepare thorn so as to rxposc if possible 
in every specimeu the two faces of the colony. This has eutaikd fully two years of 
labour, and only after tbia vaa it poaaible to attempt a full deaoription of the 
Styozoa. 

It is well known tliat in tlic family FeucsteUklw the two sides of the colony 
are very different, on one side are the pores, that is to say, the entrances to tlie dwell- 
ings of tbe animab wbile the other aide ia devoid of pores, being occupied by 
the ao-called basal-plate, on which the cells sererally take their origin. The colls are 
mostly pyriform, which results from their commoncini^ iu a long tliin j)oiuf, widen- 
ing slowly, and again contracting to form the pore or cntranoe. In this family they 
are airanged in time different vaya: either tliey form two aeriea, each turned 
hrterally, the entrances thus forming poies opening on the two sides of thebranehea; 
or they originate in the middle and turn to all sides, except towards the hasal-plat<», 
pores being irregularly distributed over the whole obverse side of tbe branches ; 
or lastly, the baaal-plate sends a Tertically ]piilruding]datB into iSba interior of tiie 
biancbei* and the cells originate on bolJi lidea of this plate, tinu oc c u py in g two 
triangular spaces. The hasal-jilate requires some words of cxplnnatinn : it is rot, 
as would appear from some descriptions, the basal part or root of the whole colony ; 
nor is it a separate shelly plate dividing tbe poriferous from the nou-p<^)riferous 
aide of tbe colony; it ia simply the shelly sabstanoe of which the non-poriferoua 
side is made up. It is often very thin, so much so even that the cells can be seen 
through it, as on Plate I^XXXVII, figs. 26, \b ; or it may he much thicker, as in 
Plate XC, lig. le. In all cases the basal-plate is composed of very numerous 
kmgitadinally extended ilneeqiQlaiytubeai and appears either as asortof inorustalion 
or as a thin shelly layer; it is mostly provided irith very fine ]x)res. Its surface 
is either fineily striatal longitudinally, or smooth, or provided with little tubercles. 

Such is tlic finer or more intimate structure of the branches of the colonies aa 
ooenrring in thb family. 

In close connection with this structure u tiie outward app^'amnee of the 
branches, Avhich is chiefly influenced by the arrangement of the cfWa, prmhicing 
typical diii'crcnces between tbe several forms. The first mode of arrangement 
ittdieated causes a median keel to be fonaed on the poriferous ride of the bcaiubes* 
on each side of which the pores are atnated. By the aeoond mode, the poriferous 
side of the hn\n- In s is stn-wn all over with jkws, mostly arranged in i|uincunx, 
and a median V*x\ never occurs. The third mode of growth appears only in few 
forms ; they have a median keel on the poi^roussidebaB wdlason the non-poriferous 
on^ and ace thus very characteristically distinct from the rest. 




« 
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Tlicse typical ditfcrenccs between the several forms belonging to tlie family 
HeiieateUida hare apparently been alieady reoogoised, in part at least, by Claypole, 
who in a recent paper read before the Geological Society of London l)rings certain 
forms of the FeiienlellUhe into a more infiTnate connection, while cxcludini^ otliers 
from consideration. At the same time however he neglects a character which is of 
equal or even greater importanee than the intimate struoture of the hianohea; this 
is the eibtenoe of fBueataiki. This diazaeteirii the diatlngiiiahing one between the 
families FeneatelUdce and Thamuiscidte.. Thus we cannot agree with Claypole in 
brioging the genera Olancotwme and Ichthyorhachia into more close connection 
with Femttella and the rest ; we shall in acoordaace with Zitiel's Uand-book place 
these geneia in the family l%ammimtidm, hut Ux the mat of the geneia adduced hy 
Mr. Claypole, we perfectly agree with that author in bringing them more closely to- 
ta'ther. Thi^ can however be done most simply, as in other parts of this work, by 
creating sub-families for the group of forms pointed out by Claypole us well as for 
the other ^^oally deviating groups pointed out abovoi. We thus oome to create 
three suh^funilies-^the WeMtMUiuft the F6t(fpoHm«t luid the QmniocktdhM. 

Suh-fsmily: FMNMTELinfJt. 

All the genera belonging to this sub-fMnlly diow colonies whioh ftnm kaf- 

shaped reticulatod expansions, either with a median axis and lateral branches, or 
with two lateral axes, or with one lateral axis, round which the expansion is 
spirally rolled up, or at lust without axis at all, only fastened to the ground 
1^ a kind of root or tiiiekened part In all these differsnfly shaped ocdonies the 
bninelies uu the cell- or pore-bearing surface are prarided in the middle with a pn>- 
minetit ke*^-!, on each aide of which the cells are arranged in reijular rows. The 
dissepiments by which the hninchcs are connected are mostly without cells. 
The geaem belonging to this stth-£amily are tiie foUowhig : — 

L Fkhbthxa, Loiudtle, 1886 : Mmeh. Sil. Syst., pL 16. The colony is bii.ilHi)Md or infim- 

tlibulifonn, without a marked ax\»; the poixv aru gSBMsUy ou the upper or interior Me 
of the fuanel ; there n one row of porei oa each side of the median keel on the biaaohee. 
SQoiiiii to penniui. 

2. Fknksteaua, Pruut, IS&M: Traneact. Acad. Soi. St. Louiti, Vol. I„pb89lk|l. 13, fit^. 1. 

Golony limiiar in to the praoeding, bat two rows of oella or pores on each side of 
the mediaD keel on the ImBdies; the Iwd extending to the diaaopimenta, but not the 
pores. Carboniferous. 

3. Sanopoaa, Pnnit, 1859: TranaauU Acad. Soi. St. Tiool'^., Vol. I, p. 448, pi. 1», fij;. i. 

Colony similar ia 8ba]ie to the prt-ccdiu^ and a^n-ciug with ^enattlU wilb tbf nule 
distioctiou tliat the diiisepinsenta also are porifsfoue. Guhonibriow to ? pamira (^pw- 

rlmlia tji.it l ia/ix, Swiillnw). 

4. LvaopoKA, Hull, 1&57 ; Vrw. Am. Assoo. Adv. of Sci., Vol. 10. Coli>ny supported ou Loth 

aidee hy etrong atony eate diveiging ham. the bene between whidi the ntieaiated pwt is 
epreai out; the ammgement of the poies aa in tin ttidh , CatboaifBrooe. 

Al 
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A. Ptilopora, WCoj, 1841 : Synapa. Carb. Hom. Inlud, p. 199-200, pi. 28. Colony flabclli- 
form, with a strong medUn uU, from which rise on both sides bnnch<>s that are oonneotad 
by di88q)imente ; arntngement of the pores as in PenetUUa, Carboniferoaa. 

6. Bbucofora, ClayiKjIe, 1SH3 : Quart. Journ. Geol. Soc Lend., Vol. XXXSC, pL IV. 

Colony ilabelliform, turned spinlly roood «a imagittaij «li« i the «RUgCOlMlii of til* 
cells as in FenetUlla. SiluriaB. 

7. Abchimkdk^, Lesucur, 1842: American Journ. of Sci. ft Artaj Hall 1858, Fhlawnt. of 

Iowa, |i. C5l, Coluuy llabi'lliforin, turned spinilly round • thfadt itxoaf ttd*; the 
arrangi!nu'iit uf the coHh :i.s in FenetttUa, Carbonift'roufi. 

Other genera like JJislicheia, Sliarpe, Carinopora, Nicholson, Cryptopora, 
KieholMU, fta, migbt also behmg to the present tab-fiuuily, but we are not •me 
on thifi point. 

As will be seen fmm this list, the sub-family Fenestellina; is of a chiofly car- 
boniferous distribution, though the genus Fenesiella begins in the siluriau and extends 
to tlie penniaD period, and tlie genm EtUeepora ia exduavely uppeMflniian. 

In the Salt-range only tlie genus AnrnfeU* ooonri, and is lepratented there 1^ 
two (pwAape thiee) species. 

Sob^&nuly: POLTFOBINA 

The shape of thn colnnifs fKTum'ng in the genera belonging to this sub-famfly 
is much less varied than in the preceding sub-family. Most of the genera have 
fan-shaped or infundibuliform colonie^i \rbile only in exceptional cases a median 
axis ooeois. The nnmlier of genemb also mwdi leas, wheiel^tiie smaller nnge of 
TBiiation may be explained. The chief character of the family oonsiats in tlie cir> 
cumstance that the bnmchcs an' covered all over with pores on one side, an arrange- 
ment depending, as has been explained above, on the internal structure of these 
ports. The genem belanging to this sdb-fsmily are flM following > 

1. BoLTPOBA, M'Coy, 1844: Synqpt. Oaib. Foes. Inebind, p. 206. Colony {an- or fannel- 

dnped;tlMpamt«atrietiad(i>tfiebiudeBaBd«liMat«thedMqnM SihitiaBto 

permian. 

2. FHYLLOroKAj King, lb(9 : Monogr. Brit. Perm. Fow., p. 40. Colony fan- or funud-Kliaped ; 

tha bnaciiea mil as the disgepimenta eovamd with ponsj diMfiaunta and haiwhwr 
of C'jual thiekn««g. Silurian to permian. 
S. Sykoclauia, King, iiy49: Monogr. £rit. Perm. Fom., p. S8. Colony tan- or funnel- 
abBpid; ttw bisnoiiM and diiHpunente oovaiad iritb pimaj dineiiiakeatB aogiiiariy bent. 

P.Tiiiiiiii. 

4. £]SNUiiicoraii.A, Koninck, 1870-77 : Bech. eur lea Fosa. paliiox. de la Nouv. Oallee da Sud, 
8** partis, p. 169, pL Till. fi^. 4. ColoDy daodritia wUh a atrag nMdian and aataml 
lateral uxr-B, diaaqpiflMBts VMJ tUa j dbmae of tfaa btaodiBi witk thna rows of poiw. 

Carbonifcrouii. 

To these should be added the genus Protorelepora, Kon. ; but it seems that 
this name should be better considered as only a synonym of Folypora ; the sole 
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differenoe Iwtween fhe two consisting in the oboamstaiico, that in the one the pom 

are said to be placed on the inner, in the other on the outer side of the funnel- 
shaped i'olr)!iy. Sucli a position of the jHires is evidently only arcidontal, depend- 
ing ujiOQ tlie mode in which the quite young and still fan-shaped colony first became 
twisted; if tomids the porifeioitt side, the pens icoiiaiiiad on iniuw die; if in 
the rersinB diceoUcm the pfNEes remained ontsidA. It needs only to obsarvB the 
irrei^lar manner in which all these colonias hend in and out in every direction 
to become convinced that the same \vm the cose also in the young stage, so that the 
position of the pores must be more or leas aocidental« and cannot be used for the 
dlstmciion of genera. 

The general geological distribution of this suh-family is Mliular to that of the 
preceding, but in the presait one on the whole the several genera show a larger geo- 
logical range. 

In the Salt-range the present sub-Cunily is more largely tepMsented than the 
I»eoBding one, throe genera— Poi^fppom^ P^lk^porm, and j^rMootodMh—heiag each 
represented there by several species. 



8ab*fsnii]y: OOlflOOLABlNM. 

The most striking character of this sub«family consists in the circumstance that 
tiie branches of the colonies are compressed, not from front to back as in the other 
snb-families, hut laterally, so that on the obverse as well sa on the leTcese side of 
the branches a highly project ini,' keel is pr<)du(?cd. 

The colonies themselves ore fan-shaped or arborescent, and are above all 
charaoteristioally distinguished by the oisoamslBnoe that tlie bmndhes and intsr- 
stioes aiB not well distingnishahle, the whole forming a xatiier incgular act- 
work. 

The genera belonging to this sub-family are : — 

L GONIOCLADU, Etheridge, 1876; Oool. Mag^., doe. II, vol. Ill, p. 522. (— Carinelh 
Ethericige). The colony is fan-slmpcd and forms an irrog^ular net- work of tortuous anas- 
tnmwring bcmalug, pfodoohig gBpsnJ^ hsngoiMJ fawtralM. Both the porifnwii nd 
ths iwersc Bidng of the braadiM nn Btronglr keeled. Thm sw SSfSlsl (OWS «C pOSM so 
both itdas of the ke«L CarbonibNBB to jienniaa. 

£. Ruanaa, Ibak, 1876 : Nen. lalub. (Sr Vm. n. Gsol., p. fiSO, pL X, fig. 1. Colb^ nr- 
boraaoent, with a nielirin axis Ijcariny: npp -:itn branch^, which again are providpd with 
oppoaite branciileU; these latter anastomose and thus form an irregular n«t-work. Both 
fimt of all ihaM fsHs besr a stnog fcsal« sail oa the poriCanoi side than n» 

gcveral row!) of pores on each ddfl of the kosL Tiu gSBW OeSOIt IB ths fMBIO*fluiM»i- 

fcrouB beds of Spitzber^jen. 

Of those two geneia only the fiist oocnzs in the Salt-nuige, and has famished 

there one species. 
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8ab*fuiifly : FKNtSTELLIFA 

Genua: fENSSTELLA, Lomdate. 

The colony, if perfectly preserved, it lllfillidibttlifonn Of fm^shaped, often of 
a very conridnable siae. It b compooed of nnmeroiis thin didhotomoiu bnuiches 

^vluch originate at the root-like Ime and cxtnul in a sompwhat radial direct idii 
towards the periphery ; they arc coimocted together hy thin straight dissciiimcnts, 
giving a finely reticulated appearance to the whole colony. The round entrances to 
the cdls or pores ore distributed in two iow» on the obverse side of the Inandies. 
B^ween these two rows of pores ;t high ke(<l runs along, on the top of which smaller 
nee«'8sory pores nre sonu'titm'S ^itunteil. These need not always he open ; sometimes 
they are shut and replaced by Utile nodules, sumetimes the ojjcuings arc only slit- 
like. The diaseptmenta an devoid of pores, and form tog^er with the intotices 
of the hrunches adjoining them more or lesa legolar quadrangular or somewliat 

roundisli fcnrstrules. 

The basal-plate, which covers the non-poriferous side, is longitudinally striated. 

The genus is well distinguishable from all the others of the fiuuily by the 
absence of any nxi^; tlu- two rows of cells <in the hraiu hcs sepanted from eaoh 
other hy a hiirli ke^'l ; :in<l by the dissepiiueuts being devoid of pon»s. 

Tile distinction of species within this genus is beset with great difficulties. It 
needs only a glance into ShrqlMole's review of the Britiah oarboniferoua Jbnatlelticto 
to beoome oonvinoed of this. Though we agree perfectly with that autiior aa to the 
rlTcets (if aire and preservation on eohKiii H of iliis <;fmis, yet we cannot detect in the 
Indian spec^imens differences duo to those iulluences comparable in extent to those 
stated by him to ooour in English spedea. 

With p rogr es sing age the basal-plate especially incieases oonaaderably in thiek- 
noss, and on the obvei-se sidf the pores seem sometimes to he closed, hut the arrange* 
raent of the |xm«i is never ulti-ml. In the peiipliend parts of the colonies, dilTerences 
due to preservation are ciiuscd to the extent tliat t lic acc*c8sory poren uu the median 
keel are aooBietiniea doaedi aometimes open, and thna produce a rather different 
appearance of the branches, the arrangeWf'ut of the primary' pores or eell-o]>ening8 
is however invarial)le. Thus it appears to us that the eliief chnraeters for tlic dis- 
tinction of species withiu this genus must be takeu from the si7.e of the bi-auches 
and of the fenestrtUes, and from the arrangement of the cell-openings. 

According to these views wo can distinguish two species of Fenestella among 
the Indian materials. One of these is ideiitieal with an American s[>eeics and w ill 
t bus bear the uaiue uf Feu, jicrelfyaim. Meek ; the other cannot well be identilied 
witli any species already described, and we therefore are obliged to introduce a new 
name for it: Feu, jabieims, W. and P. Tlie first of these occurs in the middle 
l'n>diu-tus-limi"stiniL', while tlie second is ideologically somewhat younger, and 
extends from the tup betls of the uuddlc into the upper di\ isiun of the Froductus- 
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litneBtooe. A tliiid speciei aeenM to occur in the Salt-ronge, bat it bn been found 

only in such an incomplete gtateof preserration that it is impossible to say anything 
positive r>r it This tatm ooenis in the iVisofo/M^beds and viU be quoted m Fenrn- 
tella (?) ap. indet. 

1. I'liNKSTELLiV I'lJ LLi.ANS, Mcck, PI. LXXXVII. fi;^. 1-3. 
1871. FtHttteUa thnmardi. Proutf : Meek: in Uaydea'g final report on Mcbiaaka, p. 163, pt. VII, 6g. 3. 

The colony ie fan- or f onnel^shaped, forming on the whole an ezeeedingly line 
net- work. 

The bmndios arc str!ui,'ht, of (><}iial tliicknoss for thoir wlinlo extent, and 
rather coarsely striated longitudinally on the uoa-porifcrous side. They divide 
fcequenfly and at rather regular distanoeB into two, and are a litUe swdlen at tlie 
point of division. Otherwise they extend tolerably parallel to each other. 

Tlio dis.^epiments bfar a fiti<> striation pnrill^'l with their Inni^'or extension. 
They are always thinner than the branches, and somewhat thickened at each end 
where united with the branches. 

The fenettrnles are oval or rectangular with rounded oomen. They are always 
longer than brDad, tbo length boincf about once and a half the breadth. The breadth 
of the feTicstrulcs on the contrary is again only about one half the breadth of the 
branches. There are about 10 feDestroIes within th:: space of fimm. in the direction 
of the extension of the branches as well as in the tranarerse direction. 

The comparatively large round oell-openings are in tin- s] , i itnons at our 
disposal on inner side of the funnel formed by the wliolo colony. Tlioy form 
on catih brancli two alternating rows between which a very distinct keel ox- 
tends. Tbefar anangement is with very remarkable constancy sueh that a poro ia 
always situated at each end of the dissepiments and one on the interstices between, 
that is f)ii the longer sides of each fenr^strulc. Tbis is all that can l>e seen with an 
ordinary pocket lens. With a lens of stronger magnifying power one can however 
obserre that the keel bean email aeeesMny pores, which are somfltimes dosed, some- 
times open ; when they are dosed, the keel forms a distinctly waved line^ on which 
from distance to distance little s\s ('lliri'.;s arc dbservablc ; when flic pores are open 
the waved line is resolved into a number of these very fine pores placed alternately 
along the top of the median keeL 

The non-porifenma side of the branohes is evenly vaulted and oooupied by the 
so-called basal-plate. This bears gcncmlly a rather coarse longitudinal striation, 
and is often so thin that the cells can be seen tlirough it. Towards the root of the 
colony the basal-plate l)ecomes generally considerably thicker. 

IVmn this doseription it will alnady appear that all the parts of thb spedes 
are of exceeding smallnesai The wbde colony however can attain the hdght of 60 
to 60nun. and even more. 
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In one of the ipecimeas (from QuUiiii) fhe natanl ooloonng of tiie qteeiet, s 
dark coral-red, sfrms to liave been preserved. 

Locality and geological poaitUtn. — Hina is a rather rare species; there are 
onty three ipeQiiiieDfl of it in the 8alt-mige oolleotioB. All three wcfe odlected in 
the middle Productus-linuetoiw. One of them was found at Khura in the upper 
region of tho mi(Ml(' divisiion, another ni Arnsakheyl, and the thifd at GuUuni, both 
the latter in the middle re<;ion of the same division. 

Bemarkt. — There cannot, it seems, be much doubt that the Indian fossib are 
identical nith the Amariwn species, to which they have been aaeigpeJ by us, all 
the chief ohanoters agreeing exactly in botli forms. It must however be remarked, 
that it is only the name of Fen. perelegaua that can be api)lied and not that of Feu. 
ahumardi, ii'rout, which has been also adduced by Mock. The true Fen. thumardi 
thongh it has nerer hera Hgured, can even ttom the deeeriptioin he stated to he alto> 
gether different from the form here under consideration. The munber, as well as 
the arrangement of tlu; cells adjoininju; each of the fenestrules, is quite peculiar in 
the Indian specimens, and Mr. Meek was thus very right in introducing a new 
name fnr fhe pveaent f onn. 

The apeclea «aa oiigiiia% deeoribed by Meek firom diviibn C of the Nelnuea 
section. 

Of European species Fen. noduloaa, Phiil., with which a number of other forms 
'hare faeni nnitBd hf Shntbeole^ can he omnpued. It is distinct txcm the Indiaa 
and American form by the less regular arrangement of the cells, two of which often 

oeenr the martjin of one fenestrulc, a case -vvhich has never been observed in 

Fen. perelegana. Also the fenestrulee themselves are of dillcrent dimensions. 

Whether the specunena that harahean defloribed by Tonla from Baicnia hnaA 
near Ifotvaia Zsimlb» under fhe name of Fern, if. stosMrtfi, belong leaUy to ftamfa 

species, or should be united with the present one cannot be th'cided, lieoause only 
the non-pori£erou8 side is known, and even of this the indications arc rather inoom- 
plete. 

3. VmnncmiA. jabibmsu, Waagen A Fiehl, n. sp., FI. LXZXVII, flg. 4,' PI. 

LXXXVUI. fig. 1.8. 

The odony Tery probably was inf nndibnliformi and inereafled very rapidly in 

size by the progre ss ive augmentation of tlie branches. 

The comparatively tliick l)muL'hcs bifurcntc frequently nnd within sliort dis- 
tances. On the non-poriierous side they ap2>t^r somewhat crooked. Tho dissepi- 
ments are on the same IbvA as the hranehes, and fonn tc^ether with the intersttcea 
feoestrales of a roundish or oval shape. On tho poriferous side, on tlu; eontmry, the' 
branches appear almost (juite straight and tlie dissepiments are deeply sunk betM-een 
them, the fenestrules becoming more rectangular, with rounded comers. The dis- 
sepimsants aw generally bnf Utile nanrower than fhe brandieib and ate somewhat 
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broader at the place where they unite with the braDches than in the middle. The 
fenertnilei are nanower than fhe bniulies, and generally abont Met aa kng aa ^tuj 
are broad. Within the distaiue of Smm. there can geneialfy he oounied 4 to 5 fene> 
ttrules in the directioa of the eiEteiiaum cf the biaiiohea and 0 in the tnaismae 

direction. 

The small nmnd cetl-openings are equidistant from each other on the poriferoua 
gidi^ and are placed in two alternating raura on eaeh aide of the high median nxtf- 

shaped keel, and very near the margins of the fenestrules, whereby the latter often 
have an indented appearance. There are generally three to four pon*s within the 
space of one fenestrule, and so arranged that the first and the last occur just in the 
lower and upper comers of the feneatmle, or atand opporite the hraadened termina- 
tion of the dissepiment. 

Along the top of tlie median keel a great nnrab^^r of very small accessory pores 
are somewhat alternately placed, but they can only be obsurved with a very strongly 
magnifying lens. 

On the non-poriferous side the branches are flatly vaulted and indistinctly 
striated longitudinally. Wlu n the very thin basal-plate is removed by weathering or 
detrition, the celk can be seen as little tubes directed obliquely upward and outward. 

Tlieie were three speeunens of this speoieR in the Salt-range oolleetion, but only 
exposed to Tiew on the non-poriferons side. In one of the specimens it was found 
possible to clear the opposite side from the adhering rock ; but thout^h this prepar- 
ation answered all purposes of description, its characters could only be seen with 
difficulty and wider fayonmhle dfenmaianeea.- Thus it has happened that the aitiat 
haa not qnite correctly represented the species in the drawings on PL LXXXVIII ; 
it mny tlieii bo pniutr-d out that the pores adjoininp^ the dissc])iments are not in 
reality nioi-e distant from each other than the others along the margins of the fene- 
strules, the distribution being much more regular than is represented in the drawing. 
In the outsnnoat Inanohes on the right and on the kit of the figure the drawing 
most nearly approaches the reality. 

As to the she of this species, nothing can be indicated from the few fragments 
that have been foimd in the Salt-range. 

XoooU^ and gtoiOffie(U jnm>(«oi>.— The speoiea b vqiresented in the 8alt>range 
collection by three fragmentai Two of these wore found at Jabi in the Cephalo- 
poda-bed of the upper division, and the third at Khura in the upper beds of the 
middle division of the Froducius-limratone. 

.Banorit.— The present species bdongs to a very mnarlcnble group of forms 
within the genus Feuestclla ; it is distinct from all the rest of the same genus by the 
cireumstance that the t\\ o faces of the colony have very ditl'erent aspects, on the 
poriferous side the fencstrules appearing more or less rectangular, while on the 
other side they appear oral or nearly cireolar. Tliis peculiarity is oauaed by the 
position of the cQmpamtivdy veiy broad diasepimflntB in the phwe of the non- 
ponferoui side. 

B 
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This gionp of fonns is oompoaed, m Cmt u we an avue, off Jim. veiterit, 

Fischer v. AVal llicim, F<?».yoinifa, Lonsd., and the Indian species here under deMarip- 
tion. Of tlit si' thrco thf Feti. veneris, Fisch., is ?rolo!;ieallv' the oldest, having been 
described originally from the upper-carbooiierous-limcstono of Moscow. Tlie 
Anatnlian Jh>. /ottula maj be about of tbe age of the coal^aieaniVBS, and our 
Indian Fen. jabiengis boloDi;s piDbaUjf tottepORDian fnmiation. 

In tbe mountaiU'limestooe piopcr fhii gMup o£ iorma leeiDs to be entirelj 
absent. 

As regards the speeifle disHnotloD of <be Indian form from other allied apeeiea, 

ve must confesa that it ia Tcry nearly related to the other species of the same group ; 
nevertheless there are some diffcrf'tires which forhid a sji'cifii- idrntificrilion. The 
most nearly allied, form is Fen. veiierU, Fisch. As. far as this species has been made 
known by TrautsebolcPs description, wbidi ia however, we are aorry to say, rather 
defbo^Te^ it seems that it is chiefly distinct from the Indian form by its amaller 
size. Trautschnhl counts 10 fenestrulcs in the lonEcitiiilii;;i1 'ind 20 in the tmnsvrrsoi 
direction within tbe space of lOnun. which indicates considerably snudlor dimensions 
than in Fe». jalUmuk, JRni. / b mda , Loufld. aaema to agree neailj in riae wiUi our 
Indian foim, but tlie indieationa given in the deaoiptian are still mom radiauntavy 
than in the prccedinj? case. Nevertheless aceording to th(» drawings i^ven by 
Lonsdale, tltis Australian form also seems to be different from the Indian one, the 
difference being chiefly apparent in the condition of the keel on tbe poriferous side. 
In the Indian form the teei ie furnished with a great number erf Tety email aocessoiy 
pores, which alternate and thus form a waving line ; in the Australian form, on the 
contrary, there arc few accessory pores of comparatively lart^o size and so placed on 
the top of tbe keel that one accessory pore is always situated between two of the 
laige edl opeoinga. Thia difEerenee aeena snfkieni to distbguidi sparafioally 
between the Indian and the Australian forms. 

Of other 8i)ecies Fen. Popmtia, Prout, might perhaps bo compared ; but there 
is no drawing of this .American form, and thus a comparison becomes very difficult. 
But firam the deaoription it aeanu that the American apeoies can well be distub* 
gmahed from the Indian one by the inaigwH^iBafit devdc^pmant ef the keel on the 
poriferous side of the former. 

Among the mountain-limestone species of Europe, Fen. tenuijilat PhilL resembles 
Fen. Jabiennt by the similar distributimi of the eell-opcuings. It bdongs howereir 
to a quite difibrent division of the genus, as it eidubits Teiy thin diaaei^menta and 
leetangular feBestroles on bothfaoaa of the colony. 



lu the grey slaty micaceous shales which form the Neobolua-heds in the gor£;e 
above the salt-minea ef Khawia an impression which resembles a Fetteatella has 



8. (P) FamanKUk sp. indei. PL XCI. fig. 6. 




PBODUOTUS-UMEBIONE.— BBTQZOA. 



781 



been found. So modi oen lie ebiled that the bnacbes ate of a calcareous anb- 
etence, hixt beyond this it was fomid impoaetble to tnske out mjOdag. 

Bad as tliis specimen Is we thought it worth a short notice, as the bed in -which 
it occurred lias furnished up to the present only those remarkable Brachiopods of 
the order Lyopomata that have been described above. The ooounence of something 
like a SiamMUk in fbese beds gives at least some hope that other fossOs vamj jet 
be foond in time.* 

Sub-family: POLTPOniHX. 

Genus: POLYPORA, M'Coy. 

The colonies of this gonus are fan-, funnel-, or cup-shaped. Tlipy are composed 
of dichotomoufi branches rising from a cotumoa root. They are comparatively very 
thiek* and ataeady this ^ves to this genus a yecy ohsnoteiistio appsaianee, 

*Ia &• MUM of pT1^}WTing the Braehhpaia I AthoWi avoflMr (Mill. Tt wm MOtelMd til • tpMniiM 
iabellijil "Chel-hill " by Mr. \Vynn«, withont indieatioD o£ »ny horizon. TIl? mrV i« i-xnntly ^imi^.■lr to the ynMnt- 
beds of other locsUties, but Heoboliu iteelfaad the other Lyopomuta that ^onemlljr kre fuund with it nro altogether 
VMrtiay. 9he foetiU in this roek-specimen sre smsll Hyolitiet, of nhich severs! hwImiiim coald be extracted. Mr. 
Wynw m n/Btlim in hii report mrmX buds of loeiM rt Chal.hill twj wmihr im ■ffHWMt to the jyiioMM^odi, hat 
teaham IfcM, h Hm MogwAa —ilitiDH ud w d k iy wh ii tuf km «oiM ftm aM aT ibM 1 
ifMin M ^ th» mn «f— 

IItolithSs wt«»II, Wsapen, n. »p. 
The subjoined woodcut reprusenu the speciH io nstoril size sod eolsrged 

1« 1^ 1> 




I l«itartsB ik»Mi|14, U m s l T l iw,l«^sille«. iksMMrtar 

dH ; 2 i, r, i, <, durofsnl Tl««n aulwgtd (Isftat as id 1). 

TIm whole foinlfoniiia ■mall obtmaljtriMignhrpjtaaudt of which the lofftr hm h mam9wmu tko apts ud 
arilrwslMaMrtiiokpailiin. TtoaiMJIertwMOwtiMmwelyTwItrffartfciirwMooilorti —d mb w yntrf 

io the middk bj a shallow loniptiidiul Airrow. There are only internal ea*U kaowa to me. 

It aeema that thaae little thiagi do not agree with aaj specie* hitherto deseribed. They eeem to he most neariy 
r(lnte<l to ^fllilkm iMowIift^ Jf(iri% fkm AvrtnH^ biit dnitf* ■!« ftn tiM foim 1^ lb 
the eact. 

tir,dMiiMAi««iiWitn.fbvM«liiliiMtIirlhiirlaiswiiM ud qdte maMk 

B 1 



Digiii/eu by Google 



782 



SALT-RANGE F0S8IUS. 



altogether dcriating from Fenestella. The branches are connected together hj 
nmnennu duBepimenti, fanning a nBt-imr^ ahoimig eithar qnadnngular or poly- 
gonal, wronndfeniestnilesacmnged ladially in tegatu xom, whidli oaa be distmetly 

discerned oxfcndin;^ from tlin root to tlie mari^in of tlie colony. 

The branches arc provided on cue side (nictstly the inner one) with numerous, 
3 to 6 or 10, alternating longitudmal rows of pures. These latter are generally 
umaged distinoily in qvincnnx; tliey an nranduid their inargbi la often wmtmbaH 
projecting from the sur&oeof the branches. The colls in 'vrhich the animals lived 
take their oiit^in nt the axis of the braui hcs and rise from there in an oblique direc- 
tion upward and outward. The dissepiments are without cells, though sometimes 
the eells extend oa to them laterally ftom the brandies lo far that the epaoe 
devoid of cells becomes yery narrow. There is no keel on either ilde vi the branches. 

The non-poriferous side is occupied by the basal-plate, composed of one or more 
layers of capillary libres, and is thus for the most part distinctly striated longitudi- 
miny. This bMiil>plate is vsniilly of ooDBidemble thioloiess. 

The specific distinctioinB wii 1<°n this genus arc again very difficult, as there are 
no slrikini; characters upon which they could be founded. All the species belonc:- 
ing to the genus seem at a first glance very much alike, and only after a more care- 
fnl (Bcmparison are di f ferences obsonred in the number of rows of porea oa the pori- 
ferous side, in the size and arrangement of the fencstrulcs, and so on ; but the entire 
absence of stiiking characters makes a groupiui; of the s])ccics extremely difficult. 
There might perhaps, as in Feneateila, be distinguished two groups, one which has 
still aomevhat of a FetMtella in its habitus, and in whiuh the poriferoua and the 
neopporiferous rides are nearly identieal in geneialappeaianoe, and another group in 
which the poriferous side seems to In-ar much smaller fenesf rules than the non-pori- 
ferous one. These two groups arc however not very strictly distinct from each 
other, and it seems of not much practical value to mahe such a distinetian. 

The genus Fdffpora ia eztremdy lioih in spedea, but a great many of them 
have been descrilted only from the non-poriferous side. Speciea begin to appear 
already in silurian strata, but the chief development of the genus soeras to be attained 
in carbouil'eixtus times. In the permian formation it is still represented. 

In the Salt-range ire oooat dght apedea <ii Folfporm which range through the 
whole extent of the Floductus-limcstone. In the lower division only a sin^ 
^edes, Poh/p. veDniculnris, W. and P., has been found up to the prt^sent ; it is 
restricted to that division. In the middle division the following six species occur, 
of whidi four are restrieted to that diTidon and two extend also into the upper 
dinBion>— 

t<^fpon iomhehaMa, W. aud P. — middle and u|)iM)r. 
„ mtfathm*, Kan. — ^middle. 
„ gigaufea, W. and P. — middle. 
„ mutta, W. and P.— middle and apper. 
„ 9fien, KoD.— middle. 
„ tnutieiu, W. sad P— middle. 
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In the upper dirisiou there is only a single species, which is restricted to that 
diTisum: JPeifp. biarmiea, Keyi. 

It thus appeMS tlmt in the Salt-range the genus has its chief derelopment in 
the middle division of the PrrHluctus-Iiinrstone. This may howerer be partly due 
to the local facies of these beds, as coral limestones. 

1. PoLYi'oRA KoxiNCKiANA, Waagen and Pichl, n. sp., Fl. LXXXVII, fig. 5, 
PL LXXXVin, % 4k H. X0» fig. 1. 

IMSi PolifFora fiataota, Koninek : Qnirt. Jonni. 8mI. Soc XrajL, vol. ZIX, p. S. pi. S, fig. 4, (bm 

(t'l) loma/ittfuw, Kon., 1814, Pulyjujra Jailuona, Orb. 1847.) 
1663. Poljfpom /atluosa, Komm k: F«»». PaWo/.. dc I'lmi?, p. 2*», pi. I, fig. 4. 

This is one of the commonest species of Bryozoa in the Salt-range, 'i'licrc arc 
numerous good-sized fragments in the Salt-range collecLiou which all axa ilaboliiiorm ; 
it MMiDB however that whoi complete the colony had an infandihulifonn ihiqpe 
<A considei-able size. The branches composiug the colony very often Ufuvoate at 
distances of from G to I'Jrnni., whereby tlu^ wliolo net-work rapidly axitrmenta in 
lateral extension. The breadth of the branches is generally 2mm. ; it must however 
he iwnarlced that thie hieadth b not mdfram; it is a little larger just before the 
branches divide into two, and a little smaller ini,mediatel(y aftar this diviuon has 
taken place. On the non -poriferous side the branches appear much narrower, where- 
by a very dillerent appearance of the two faces is produced. 

On the poriferous side the rarfiaee of the blanches is well raanded transreredy. 
The dissepiments appear about one-half as broad as the branches, very short, and a 
litMc l)roadoncd at both ends. They bear a distinct striation panillel to their leiitjth. 
Owing to their small diameter they are sunk in between the branches, which 
proje^ eoBSidetahly aboTe them chiefly on the poriferons side* eo that on thia dde 
tb^ nearly disappear between the branches and are situated in deep farrows. 

The fenestrule.s, which are hemmed in by the branches and disscjtiments, arc of 
an elongatcly oval shape, about twice as long as they are broad. Ihcir lateral 
margins sometimes appear indented, when the fenestrules are filled with stony 
matter in sooh a niaaner as to leaeh the first lateral row of edl^pening^ Thereare 
about 4 fenestrules in a longitudinal, and 6 to 6 in a tonsverse, diieetioa within 
the space of 10mm. 

The large round cell-apertures have raised margins when the surface of the 
Inanches is qnite w«dl preserved; when this is not the osse, these margins first 

di^a]lI>< ar; and if the deterioration progresses further the ceU-openin>7s assume a 
rhombic aspect. These pores are re£,'iilarly arrans^'ed in 5 to 7 alternatini:^ lonj^itu- 
dinal rows, so that on the wh'ile they ai-e plac4xl very regularly iu quincunx. Accord- 
ing to this arraogement, ohli^ndy aaeendiog rows of pores can he distfngnfshed,eaeh 
of wlii li is generally composed cl 6 to 7 pores, only just before the bifurcation oC 
the l)i-anches 8 pores can sometimes be counted in the obUquB lov. Six of these 
rows terminate along the side ul a Icuestrule. 
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If Vbe nufaoe of the Inaiiohw i» perfectly preeenred between file eeU-t^wninge 
fine longitadiiMl mmng lines can be observed, 1^ irbkb these poies are partlx rar* 

rounded. 

The non-poriferous side of the colony is provided in the Tidnity of the base 
irith long root-like procesNS, deroid of oells and longitudioally striated. It is pro- 
bable that these organs served as supports for the increasing colony. Also in other 
respnrts this side presents an a*p(vt <liflVnn;^ inui'h from that of the poriferous side. 
The branches appeax much narrowed, about of an equal breadth with the dissepi- 
ments and sometimes angularly bent. They oannot always be easily followed, on 
aeoount of the small differsnee between thorn and the disiepiments. The f enes* 
tnilcH appear on tit is sido mmsh larger, somewhat reetangnlar, not much longer than 
broad, or even roundish. 

The colony does not seem to have attained rery large dimensions ; the utmost 
iSab it ever reached may have been 60 to 80mm. 

Locality and gmlogical distribution. — The species seems to occur most nu- 
merously in the middle division of the I'roduetus-liniestone. It lias beon found in 
these beds in the middle zone (Virgal, 1 sp. uud \ media, 1 sp.), and in the uppermost 
strata (Musakheyl, 2 sp.). The speoifls extends however also into the upper division 
of the Proiluctus-limestone^ where it has been found in the C(Spil«<4M<i0>bed at 
Jabi and at Cliidru. 

Itemarks. — This species was originally identified by Mons. de K.oninck with his 
€hfponimfatt«ota horn the mountain-limestone of Belgium. It would therefore 
hare been of much interest to compare original specimens of tlio two species, but 
this lias, we resjrct to say, In en itn]Ki!>.sil)Ic ; Mons. de Koninek liimsclf, in his great 
kindness, took much trouble to procure us a specimen of PoL/mttma from Bel- 
gium for comparison, bat he did not suooeed, as the species is so very rare. But in 
a letter addressed to one of us, he stated that he now tlionght his species was very 
materially different from the Indian fossil which he had formerly united with it, and 
that wo ought to fjive a new name to the Indian form. We thus have decided to 
give the name of Fol. koninckiana to this fossil in order to express our gratitude to 
Mods, de Eoninok for his kind and liberal endeavour to help us in our studies. 

Mons. de Koninck expressed the opinion that the Indian form was distinct from 
the oriuinal Fol. fastuosa by broader branches and more numerous pores, an 
opinion that is perfectly borne out by the drawings in his " Description dcs Auimaux 
Sywsiles ** PL A, fig. 6. From these dmwings it appears that Pol.fuhum has larig^ 
and more rectangular fcnestrulcs, narrower branches and generally only five alter- 
nating rows of pores. Nevertheless Fol. f<i,itiio8a seems to be a very near relation of 
our Po{. ttnumektana, and it is not improbable that the two stand in a developmental 
emmeetion. 

Other forms that hare been described under the name of PoI;/pora fiutuotOt 
TCon., sueh as those mentioned by Toula from Barcntz Land and Sjiitzberijen, are 
perhaps identical with the true Fol./a»tuoHa, but from Fol. koninckiana, here de- 
icribed, they deviate by dilfarent dimnwisionw and a diBerent number of pores. 
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Most nearly allied to the species here under description seems to be Pol^pon 

morgiiinln, ^rCoy, on account of its lnr<^ft cell-apertures and the presence of waving 
Knes between them. The singular configuration of the branches, wbicb is consider* 
ed by M'Coy aa the ohi^ ahaiaoter of tiie species is probably only caused by a pe- 
culiar etmditioa of jaesBi i a tion, Fram JPd. koniiuMmM it oan be distinguished hj 
Hsless miraerous longitudinal rows of pores. 

Polypora ampla, Lonsdale, might also be compared, but its presen'ation is 
generally so unsatisfactory that nothing definite can be made out. Dif Koninck, 
who mskfls it s disttnot geniw, Fretortitporttt mentions only three rows of pores. 
This would lemoye it far from our Pol. koninckiana, though the dimensions and the 
shape of the fenestrulos arc similar. That it is very doubtful whether the genus 
Froioretepora should be retained has been meulioned already in the introduction to 
the genus Folypora. 

2. POLYFOfiA ME&ASTOHA, Koninck, sp. ; ri. LXXXVIII, figs. 3, 5, 6, 7 ; 

PL LXXXIX, fig. 8. 

1883. F^mUfla mtfa*toma, KoBinelc : QiwrL Xeon. OmL Soe. Lml., 7oL TtX, p. 8, pi- II, 6f. t. 

IBC'J. .//■a.'m'.'iI mr rdvf Ma, Ki>ninrlc : F^m. [Ml^uIoii]UM di' I'lu 'i 

IWB ? Pu/yi'iira miynitutna (Kou.) Ktheriii^,'!? : Quart. Jouru. (i-iK. .-^op, LottJ.,Tol. XXXIV, p. C2l. 

The colonics of this species are on the whole fan-shaped, with a certain propen« 
sity towards the formation of irregular net-work of various shapes. In the parts of 
tiie flokmy sdjaoent to the root, the branahee Ibrming the net^work faifnroato much 
more frequently than further on. 

The branches arc on the poriferous side about 2mm. broad, and bifurcate generally 
friHiin distances of from 5 to 15 or 20mm. Before the bifurcation takes place they 
are Teiy little thiekened, and the angle of bifuroataon is flatly rounded off. In 
the peripheral parts of the colony the brandies appear more or less parallel to each 
other, while in old specimens and in tlie purt.s neighbouring the rOOt* the bifurcation 
occurs so often that no parallelism can be observed. 

The short hori»HitBl disse^ments are either alternating or nearly opposite to 
each other. Their breadth is about half that of the branches, but tin y ;ir • somewhat 
broadened at both end.s. They arc distinctly striated loni,'itndinally, and their sur* 
face is on the whole on a much lower level than that of the branches. 

The fenestmles are more or less rectangular, with founded comers. They are 
always longer than broad (about 2^ to 3mm. long and l}mm. broad), and three of 
them measured in the longitudinal direction occupy the space of about 12mni. 
Within the same space there can be counted 4 to 5 rows in the transverse direction. 

The ronnd oell-openings, whioh howevwr appear in wenChflred tartaees man o> 
less xhombte, Jire resey muMroaa, aaanged very regnlsi^ in qninoonz, f onning 
7 to 10 alternating longitudinal rows. In this arrangement also oblique rows can 
l)e distinguished* ascending from both sides and intersecting. The number of pores 
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in these rows is seven in ton. Of these obliquely asoendin^ ro\rs there ean he coTinted 
about eight along the lateral margins of one fenestrule. Sometimes the pores 
extend rather far on to the dissepiments, so that the porclesa space on these latter 
beooDifls vHiy nflRov. 

On the non-porif«roiu side the branches appear much thinner and angularly 
bent, tVillowiTi!; more or leiss a zit^-zair line. Snm<'Hmes fliey Innir root-like longitudi- 
nally striated prominences without jKire^s. The dissejjimcnta arc on the same level 
as tlkebraadies, aieniMurly aa Inoad aa the latter, and aomeirhatliroadar at both ends. 
The whole surface of the non-porifeioiia aide ia oorered with tchj denaob wsring* fine 
longitudinal striations. 

The present species can attain very considerable dimensions. There are badly 
preserred fan-shaped ezpansions in the Salt-range ooUeetion probably belonging to 
the preb^eut speeies, irith a diameter of about 150mm., altlmiiu'li the root and the 
margin liavt; l)een brokoi off. Thua we may take the aiae of complete speoimens to 
be at least 200mm. 

Zoeatitg mhI geological potUUm. — ^Tbia ia again a latber eommon species in the 
Sal^range, bat aeema to be restricted to the middle diYiaion of the Productoa-yme* 

stone. There are seven speeinieiis, of which three come from Jlorah, one from 
Ramkhundj and two from Katirkut from the middle region of the division ; while two 
othan have beam found at Khura in the uppermoat beds of the aame dividoD. 

Jgewirrl-i.— Thia apeeiea is Teiy well chaiaoterised by the large leetanguUtr 
fencstrule.'i, by the numerous rows of pores, and by the circumstance tluit the bifur- 
cation of the branches is also easily discornablc on the non-poriferous side. By all 
these characters it is also distinct from the preceding Pol. koninckiana, W. and P. 
It mnat bowerer be noticed, that when the pteaenration ia exceptiooatlygood* aimilar 
waving lines extending 1)etween the pores can sometimes be distingiiished ia Pot. 
megaatoma as well as in I'ol. knuhickhnift. 

Mons. de Koninck originally described this species under the name oi" Feiieslella 
wtegatloma. Already the aice of this form and the thi e kneaa of the branches 
sn^ested to va that it was a rolypora, and the preparationa made quite confirmed 
this supposition. That the forms* we comprise under the name are really identical 
with those so described by 3[ons. do Koninck, is clearly shown by the non-porifcrous 
aide of our specimens, which are absolutely identieal with Koninck's drawing. 

The species has been also quottid by Mr. Etheridgc from Feilden Isthmus in 
the an-tic re|,'ions. It is bi'^-lily ]iniV.;ili]e tlirif Etheridi^e's determination is xight» but 
the indication cannot be controlled, as no iiguro is given. 

Aa f ar aa we are aware of, there is no other species with whkdi Pol. m^gaoloma 
oonld be mora particularly compared. 

3. roLvi'ORA GiGANTRA, WaaiTen and Pichl., n. sp., I'l. LXXXIX, Vis;s. 1, 2. 

The colony forms very large fan-shaped expansions, consisting of a net-work of 
very large meshes. 
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Tlie biSDohes are vound, oompamtively thin, noi iMNMder Hmn. I'Snim. Th«j 

divide frequently, not alwajri cnily diohotomously, but sometimes three or even more 
branches oripjinnte at the same spot. The splittin!^ of the branches generally takes 
pla<% at distances of from 10 to 20mm., corresponding to a distance of from one to 
time foiMstraleB, vbereby tite odony very quickly attains oonddemble dimeiMBOnw 
in bnadth. Before the division of a liranoli talni plaoe, it ia a little swollen, and 
the new branches diverge in such a mannfr as to leave a fenestrule of normal size 
between them. Otherwise the branches extend tolerably parallel to each other 
keeping a distance of about two nuHimetres. la. ame wlidfied apetamnna the noo- 
poriieMma ride of tiie Inraaohes ia westhned ia aueh * maoiMir aa to p w a ent the 
appearance of a median longitudinal VpiA with the cells arranged in oblique lines on 
each side of it. A superiiciai observer would easily take such apecimeua as belong- 
ing to the genus Fenetlella, 

The diflsepimentB aie abort and thin, baiely ahoiring mate than one-fbicd of the 
tMekncss of the branches. On the poriferous side their surface is on a lower level 
than the surface of the branches. They are finely stiiated longitudinally, and 
slightly thickened where they unite ^viih the branches. 

The fenatrnlea are aomewfaat unequal in aiie, reey elongately reotangnbur, wi& 
rounded oonun, varyins^ from 5 to Oinm. in length and 2mm. in breadth. Two fenea* 
trulrs oe<!upy about the length of i.'imm. At the points wliere the brandiea divide 
the fenestrules are sometimes much smaller and round. 

Ihe oell-opeoinga are nrand and rtaf munerooa, and aie arranged pretty leign* 
larly in quincunx. They form 7 to 9 alternating longitudinal rows, whioh extend 
m tlie lateral parts of the branches, rather low down towards the non-poriferons 
aide, in such a manner that their full number can only be counted, when the 
btanehea hate been oleared all round from the adhering rock. Between the porea 
extend waving kngitadinal linea, whioh are beat in aueh a ntaanar thai tiie dngle 
pores appear ^'i if situated in the middle of a hexagonal space. 

The non-poriferous surface does not deviate in its general aspect from the pori> 
ferous one. It is covered all over with a fine longitudinal striation. 

VbiM apeeaea aeema to have attained a very cQnaiderable riae. Bpedmenft of 
160mm. in diameter are mere fragments without the upper or lower parts ; it seems 
probable that the entire colony may have attained at least SOOoun. in height. Tbia 
seonib to be the largest species existing within the genux. 

ZoeaU^ and (feol^fieal potUhu^-'BipmnmBDa of thia qpeeiea aie xafher rave. 
They are reatrioted to the middle region of the middle division of the Productua- 
limestone and have been found up to the ])rpsent at three looalitiea: at Yttfeba 
(1 sp.), at Mora (1 sp.) and Trans-Indus at llumkhund (1 sp.). 

JBMiarfe.— Tbia beautiful apeoiea ia diatinguiabed from all othera known to ua 
by ita great aise, by the extremely large elongately rectangular fenestrulea, and by 
the great number of longitudinal rows of pores. Pol, gracilis, Prout, which 
may perhaps be more particularly compared, has thinner branches, less regular 

0 
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fenestrulcs and only four to five rows of ciAls. By similar eliaracfors can l>e distin- 
guished Jfol. iajca, Pbill., sp. ; Fol. macropura, Eichw. or Fol. concatenata, Eicbw. 

4. POLYPOBA OBNATA, Waagen aud richl., n. sp. ; Fl. LXXXIX, %s. 4, 5, 6 ; 

PI. XC, figs. 2, 3, 4. 

The colony is largely iuf undiboliform aud irregularly folded. 

The Imuvdiei an aWt Inun. broad. Tb^aMflatljyaidtedimtliepcaifennu, 
as well as oa the othor side, and bifurcate very frequently in the vicinity of the root 
of the colony, while such bifurcation more rarely takes i)lace in tlio ])(rij)lHnil 
parts. Just before the bifurcation the branches are generally somewhat broadened, 
and after it loiiiewliat thinner. Tbej extend generally pasalkl to eaoh other, only 
in the folded peripheral parts of the colony tlif l)iruxoatio& ai well as the exten- 
sion of the hranolics is more irregular. 'I'Uc branches arc commonly mnch nitorcd 
by weathering, and then occasionally exhibit a rather strange appearance, being 
either quite flattened or heaiing a aharp edge bx the middle. 

The dianpimenta aie ahoft, about one-half as broad as the bianehea, and 'their 
snrfacc is on a level only very little lower than that of tbr brandies. Tlicy are 
somewhat broadened at both ends, indistinctly striated iungitudumiiy, and the space 
devoid of pores ia rerj narrow. 

The feneatroles are about 1mm. in diameter. On the ponferona tide thqr are 
somewhat smaller, oral in shape and longer than wide. On the non-poriferous side 
on the contrary they appear lar^^r, mostly circular or also sometimes a very little 
longitudinally oval, but rarely somewhat broader than long. In much weathered 
■pedmena they often fonn deep f imnda of a soniewhat hengmal eireumfarenoe, 
and are aeparated from each other by high sharp crests (PI. XC, fig. 2). 
They are arninpfed in such a manner, that not only lon^jitudinal rt)ws, l)ut also 
obliquely ascending transverse rows can be distinguished. Within a length of 10mm. 
flTe to aU leneatnilea can be counted in the longitudinal direction, while there are 
alwaya aix within the aame length in the tranTene direction. 

The cell-openings are round, numerous, and are situated on the internal side of 
the infundibuliform colony. The pores are generally arranged regularly in qnin- 
Ottnx and fotming nz alternating longitudinal vowa on eadi biaaeb. Just belon 
the hnnchea biforoate they become broader, and at the aame tune ako tile number 
of pores is auf^mcntwl, so that in this position ei^ht rowaoan often he distinguished, 
but then also the arrangement is irregular and not in quincunx. The oblique rows 
of pores, asceoding from both sides and interaecting each other, comprise generally 
txcm liz to dgfat porea. Three to four of auoh rowa terminate generally along the 
lateral margins of each fcncstrulc. Eetweon the porea there extend fine waving 
lont^tudinal lines, causing the whole surface of the branches to be covered by 
a somewhat rhombic sculpturing. About where the comers of four of these rhombs 
approadk eaeh other minute adventitioQa porea occur (PL LXXXITC, fig. 6&.). 
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The non-poriferous side has an aspect somewhat differait from that of the 
oCher aide on aooonnt of the dionmfltaiice that the htanohes appear nonowar, the 
fen eehf u fae large and more roundish, and very often awuming an infandihuliform 
shape. The surface of thn non-pnriferous side beois ft ooane longitodiaal sUsation* 
covered by a not rory fine granulation. 

This is again a form whioh grew to rery large dimeniioitB. In Bpeoimene 
attaining a diameter of 200mm. the inf ondihulif ocm shape of the colony is no longer 
well marked, hccause in lar^c specimens the colony spreads out almost horizontally, 
and often stops growth at one side much earlier tliau on the other, so that rather 
fan-shaped specimens are then produced. In specimens of this description the 
■uMunoe is so mndi thickened and incruated Hut one cannot be sore whioh of 
the two sides Is the ptnifcrous one. 

Localitif and geological position. — The present species is not a common one, 
though it extends througb the middle and upper divisions of the Productus-limestone. 
In the middle dlTidon it has been chiefly met with in the hard limestones of the 
middle region, and has been collected in these beds at Morah (1 sp.) and at Omar* 
kheyl (1 sp.). In the upper division specimens have been ooUeoted in the lower 
and middle regions at Bilot (1 sp.) and at Khura (2 sp.). 

2«manb. — In respect of the rise and shape of the fenestmles, the present 
species shows a certain similarity to Pol. orbicre^ratih Eays., of tl\e carboniferous 
limestone of Petschora Land. There exists however a striking difference between 
the two in the smaller number of longitudinal rows of pores in the Hussian species. 
AuoXbst species that might bo compared is Pol. tubquadrata, Toula, from earhonip 
ferous beds of Barentz Land. In this* as in the preceding species, a small number 
of alternating longitudinal rows of pores can be distingaished, in this ease only 
four rows. 

JM. ci/clopora, Eichw., shows a similar number of raws of poraa as 001 Pd. 
omoto (7-^ nws), but the bifnroation ol the bnuiehes has a diffleieat duwaoter* 

and the fenestrules are more angular. As liowerer there eodsts no flgore of the 
poriferous side a more close comparison is diOicult. 

On the whole the present one seems to be a well characterised and easily dtt- 
tiagnishable specaes, iriileh can ohiefly be reoognised by a poriferovs side showing 
broad branches and dissepiments and small round or oval fenestrulea, iriiile the 
latter appear larger and often inf ondiboliform on the non-poriferous side. 



6. FOLTVOBA STKisi, Konindc, sp. ; PL XOI, figs. 1, S. 

ISSI. »MtMU t3fk»M, Koaioek : Qawi Joan. OmI. Boo. Loud.. Tol. XIX. p. 6, PI. I, fig. 1. 
MSI. Fkmltmtt^tMiMAtVuMmyaiat.i»lla»a, 

The oolony was yvej pohaUy infnndflniliConn, with inegnlar folds towaids the 
Iieiipheiy, some bbes of which were entirely rolled in. 

c 1 
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AeeoidingtodigBtqntinodMof giowtJtandpi^ ntiierlliiii ImiielMB 

appear sometiines tolerably straight, Boaul&cuea angolarij beat, following a tSg-ug 
line, in which latter case their non-poriferous side is often weathered so as to nppea* 
carinatod ; they bifurcate frequently, within distances of from 8 to 16mm. and th^ 
braidfh angmanto very considerably before tiie diriafam takea plaoa. In folded ape* 
dmens the ramifioation is much more irrcgulai-, aud on the enfoUedpegripbefal lobea 
tlie branches appear tbiokor and the feneatrulea larger on the ooDTeis fban on tbA 
concave side. 

The genenlly altematbg dissepimenti an eborti bat Uttle nanower than the 
bfanobee, and eomewbat broadened at both ends. 

The fcnostrnles arc nearly circular nn t}ie non-porifcrous side, and longUudinnlly 
oval on the poriferous one. They form genemlly very distinct longitudinal rows, 
wbidL more or less alternate so that the fenestrules on the whole ii^pear Teiy regu- 
larly aiianged in quiminnix ai in Piigrlfopefw. TbeMaregeneially 6to7lBne8tralea 

within the distance of one centimetre in the longitudinal direction. Transversely 
it is very difficult to take measurements, on account of the alternating arrangement 
of tlie fenestrules. 

It baa been found Impoasible to dear tbe porifemnu aide of the pveaent apeciM 

from tin: aiUii l ing lock, 1' Hif specimens in the collection were preierfed in 
such a hard siliceous or sacharuid limestone that the substance of the specimens was 
found to he less hard than the matrix in wliich they were contained. Consequently 
nothing oonld be done, but to make tbe poiea Tidble by grinding down the non> 
poriferous side to near the poriferous surface. By snob means it was aseertained, 
that there were five alternating longitudinal rows of pores, and that the pores were 
very regularly arranged in quincunx. Bj this arrangement oblique rows are pro- 
dneed aaeending from both ddea and intersecting each other. There are four to fiv« 
poMS contained in each oblique row, and about four of such rows terminate akng 
the lateral margins of one fcnestrule. On the disseptmenta there ia but a narrow 
space free of pores. 

Tbe surface of the noUfporiferona iida is finely striated longitudinally. 

The present speeiea seems to have attained no considerable dimaBaiflns, aa all 
the specunens at our disposal are of a very moderate siie ; it is not probable that the 
species ever exceeded 100mm. in height. 

Jjocaliitf and geological potUion : — Pol. tyken is a rather rare species. It is 
entirely lestiicted to the maaslTe limeatonea-in the middle te^on of the middle divi« 
sion of the Froductus-limcstone, and baa been found at Katta (8 sp.), at Ubrah 
(1 sp.) and at Musakheyl (1 sp ). 

Remark* : — There has been llgurod by Mons. dc Kouinck, in his description of 
the foirils.o(dlected by Dr. Fleming in the 8alt>tange, a FeitetMUi tgh^, whieh ia 
represented from the non-poriforous side; the original has been lost. Under sooh 
circui!istanccs we could only select amonfjour materials specimens in wluL-h the non- 
poriferous side most nearly agreed with that of Fea, tykeiti as represented in the 
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dimwing, and timi attempt aa idimtifioatUm. 0( the original speoiiiiea of Fenetl. 

ttykesi, the poriferous side was not known at|aU, and thus that sppcimrn may as well 
have been a Folypora as a true Feneatella, and the comparative tliickness of the 
branches suggests its Polypora nature. In specimena which we thought propter after 
moat careful oomparison to unite with Koninok's apedfis, we soon detected numerous 
X0W8 of cells and thus had to place them in the genus Polypora, 

The present species varies very mueh accordinc* to its different states of preserva- 
tion. 8peciniea8 in which the nun-poriferous side ia well preserved have the aspect 
n n n e w m t c d in lions, de Konlnoik'a flgnr^ and whkh ia also eihibited in onr flgoie 
PI. XCI, fig 1. If however the specimens arc ma» afcMBgly weather-worn, tltffli 
the f<>nestrules appear funnel-shaped, the branchas na no W M T, and crested. Such a 
specimen is represented in PI. XCI, fig. 2. 

To tUs lattor fmn fiid Ewopean spedea, JPo^^pom pof^kOti, WQof, «aa be 
compared. It ialiowemdistinekfirautlie Indian qieoieBlij narrower biani^^ 
leu numerous rows of pores. 

6. Polypora. biabmica, Kcyscrling, PI. XC, figs. 5, 6, 7. 

JBU. Mgftra UmmiM, XifMrUagi Btin in dM PlUebo«»-I«i(l p. in, fL US, <k. 10. 
IflSe. fl>^||mUMnMM,(K^)P)wt:TrraMat atl^mliAMid.^ 

1861. Polypora liannici. f Ke;, • ! 'J: ':iit.' ; Dvis. II, p. 117. 

1868. Polypora bi<intii -.i. I K. >9.) tiemiU : (.'ar'j.in Si. Dras in Nfbr»j<ca, p. 68, pL V, 6g. 13. 

1872. Polypora tp. t.-i.i, :. .'ilti^^k ud Hajdi'n : I'lml R«p. (ieol. Surr. Htbna^ f. tS§, pL TII, tg. 6. 

1877. Pohpira hiarmiea, (Keyi.) MiUer: \taet. Pab?oi. Fi»i., p. !>9. 

Vlv- colony is apparently spiead out in a flat funnel, the margins of wliieh aie 
sometimes irregularly folded. 

TIm bnuidbes aie straight, always broader tban the InMstralfli, and thmr 
afpeaMnoe ia lathtt difflerefit, aooording to the different sides of the eolonj. On the 

poriferous side thry appear ratlior stout, froqucnfly and rciridarly bifurcated, and 
considerably broadened just before the bifurcation takes place. Their surface is 
flatly vaulted. On the non.poriferous side, on Ihe oontrary, they appear thinner and 
not quite so straight. Inq^mewinwhidifheeiirvaftarBis strongar, thehifavoa* 
tion of the branches becomes more irregnhir, and these are themselTca Teiy closely 
approximated to each other. 

The dissepiments are very short on the poriferous eido, or even barcly distin- 
gaiflhable,ineBBe8whenthe1«anohesareTet7eloseI]rapi»oxiinated. They are about 
half as broad as the branches, and situated at a aomeiriiat lomr level than the sur^ 
face of the latter. On the non-porifcrous side they appear somewhat longer and are 
situated about in the same level as the surface of the branches. 

The fenestrules again appear rery diflbient auoording to the different sides of 
the colony. On the poriferous side they are very small* elongatdy oval, generally 
about \ as broad as they are \c>n^, sometimes however much narrower and si it -like. 
They are often arranged in quincunx and seem to form obliquely ascending rows. 
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The ndeft of tbem appear mnnetimw indmited by tbe wnneiduit projeotinx odl« 
openings. On the luuupoixfemii lide the fenertraleB appeu dmiIj' cbouIar» 011I7 
larely oval. 

Theie are £our to fire fenestrules witkia a length of 5mm. in the longitudinal 
direotion, and in the tnoBvene direction tiiere axe generally Ave to aix witiiln the 

game diHtunco. 

The largo round cell-apertures liavp slit^litly projpotinw mnrgins. Tlipy gene- 
rally are arranged in thrco to four alternating longitudinal rows. Mostly one finds 
inly three rowe hnmediatdy after a hiforoatian has taken plaoo, higher up four 
rows may be distingniahedftrhile on the broadened port of the brancii jnat below tbe 
bifurcation up to six rows mny he distin^uishcfl. In tl.o ohliquoly ascending rows, 
formed by the alternating position of the pores, generally throe pores can be counted 
composing one row, while mora rardy four moh poi«i ooeur. Along the falenl 
margbiB of one feaestmle generally two saA oblique rows teminate, more num^ 
one or three. Tbe pores offrn rxtrnd lafer.nny so far on to tlie dissepiments that 
only a very narrow space remains free of pores, which is sometimes barely recog- 
nisable. In tbe only specimen at our disposal showing tbe non-poriferous side, 
this surfsoe is not longitadinaUy striated, but oorered with eompaistiyely large loond 
pores or boles, which an quite ixngolarly distributed, and might be nustaken 
for real cell-openings. 

The size of this species seems to have been very moderate, but there is no entire 
spedmen known to ns, and tbvs we caanoi give any positive indioations. 

Locality and geological poaition, — ^Then? are only two speciauns of Ulia Spedes 
in the Salt-nmt^e collection, so it would appear that the form was very rare. It is 
moreover entirely restricted to the upper division of the Productus-limestone, in 
whiob it has been fimnd up to the present only in the OephaIopoda>bed at Jabi 
(1 sp.) and at Cbidru (1 sp.). 

Remarks. — It is of much gooloi^ical iufcrpst to find this permian species re- 
presented in the ISalt-range, and on this account the ideutiikation calls for some 
. further nmarks. It would ham been Tocy deeixable to oompare the Indian 
^eeimens with autbentio speoinMna of PoL Mimteo, bat it seems fliat Count 
Kcyserling's species is also a veiy rare ono, as in none of the large museums whicli 
I had occasion to study more itt detail, were specimens of the species to be £ound, 
and all endeavours to proeuie spedmoaa for oomparison failed. We thus wero 
oompdled to oontent oursetres with the comparison of our Indisn materials with 
Keyserling's drawings* and this crunpnrison was entirely in favour of an idonti- 
fication,< as tbe Indian specimens seemed to be in every respect identical with 
Kcyserling's description and figures* with the sole exception that tbe net-work of the 
Indian fcnms is perhaps a Teiy little finer thsn in the BussiBn qiecimea from whioh 
the species was originally d(>s< rihi'd. The difTorence is however a very small one» 
such as can be often observed in fra<;nu'uts from dilTtTcnt jjarts of one and tbe same 
colony, and cannot prevent our placing the Indian specimens in Kcyserling's species. 
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The specimen from difiiiaii 0 of the Nelvasca city section, and identified by 
Gcinitz with Po!. hhirmira, soeniH to usquitp correctly identified, tlKni^'li l\Tt'(>k, in his 
endeavour to dispute tho permion age of these beds, baa doubted that dctcrmiuatiou. 

The spedea u hcywvvBr of ft type wbidi ii not CKdwrely permiau, but com* 
menoM abeadj in ihe upper (wbooifeKNU-limeatoae «f Enasia, where Poiffpom 
martis, Pisch, is a vfTV characteristic repr<>sentAtive of it. Tt is vrry much to be 
regretted that Trautschold's enlarged iigurc of this species is so very defective, and 
that DO representation of the species in natural size was given. As far as can be 
made out firom liravtsoibdld's deseription and figure, fhie Bpecies of Piaobeii^. can at 
all events be distinguished from our Indian specimens of Pol. biarmioa, as these 
Imve a finer net-work. "Whether such is tlie case with European specimens of 
Pol. biarmica, I cannot positively assert, but it is highly probable. If it be so, the 
jP«l. DMwMs must be iwauiiderBd beyond doubt ae the anoeettHr of Pel. Hormtea, and 
thm the two must be brought into developmental oonnection. 

The existence of tliis very nearly allied form in geologically older beds makes 
other quotations of Pol. bianaica appear a little doui)tful. Thus the form that 
has been desootibed by Took ftom Baients Land may well beikMig to Pol. maHit. 
The same is the ease with the P0I. Harmiea quoted by EfJieddge from Belden 
Isthmus. 

In the older beds of the carboniferous formation, in the mountain-limestone, so 
fir as we axe smM of, there ia no apeeiei eloflely idat^ to Poli/p. biarmiea. The 
only ftem wbioh might be oompaied is Pot. papitlolot M'Coy, whioh is reiy similar 

to the species here under eonsidcration in the size of the fenestrules and in th(! 
number and general arrangement of the pores. It can liowever be well distin- 
guished from Pol. biarmica by the more zig-zag bending of the branches, the longer 
and thimier dissepimenli, whieh are mtirely free of pores, and by the position of the 
pOiea regularly in quincunx. The American species Polypora mrsovicnsis, Frout» 
is very similar to Pol. biarmica ; it may even be the same as Keyserliog's species, 
or perhaps it should bo identified with Pol. marlia, Jfisch. 

7. PoLYPOBA VERMICULARI3, "Waagcn and Pichl., n. sp., VI. XCIV, fig. 7. 

The colony is irregularly infundibuliform, with thick worm-like branches ex« 
tending from the root upward between the more regular net-work. 

The two sides of the colony are Tery difEerait in aspect The pcniferoua side 
shows the thick branches much less prominent, the fenestnih s ,-i]ipear mueh 
narrower, and the branches of the net-work in consequence mueh broader than on 
the non-poriferous side, whereby a very dillerent aspect is produced. The porifer- 
<m ride is however known to us only ttom a eompaiatively small preparation ; so 
we shall fimt deserihe the non-poriferous side. 

The branches appear on this side of very unequal thickness and very different 
in aspect. The greater part of the colony is composed of comparatively thin 
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brandies haying » Teiy uniform l)r(;adth of about 1 to l^mm. They are angularly 
bent, followinf» a morp or less irregular zi<^-7,ag line, producing a tolerahly regular 
net-Tfork with the feaestrules sometimes approximately rectangular, sometimes 
polygonal 

AmODf; these there extend thick round branches, which attain in the vioinity 
of the root a thickness of 3mm. decreasing and iticrfasing again in t1ii(\:npss at 
irregular intervals. They bend deviously in all directions, sometimes bifurcating, 
sometimes remaining undiridiBd' for long distuuM. Tbdt highly TMdfced mrfooe 
pnjflote fiar aboTs the leTel of tlie aoaimmding net>woiic. 

The ramification (rf all tbe bfaiidMa ia extienMlylmpiIaraiid can be falUnrad 
only with difficulty. 

The dissepiments are very short, and either alternate or occur opposite each other 
along the branehea. Tfaey an of about the aame tijidoMaa aa ilie braaoliea, and lie 
ou the same level with them on the nofn-poriferont tSd» whieh ia that immediately 

under description. 

The fencf trules arc of rather unec^ual size, and very variable in shape. When 
fhe net-trcnrk is a little more legolar and wbera the fUoker apoiadio branehea do not 
iaterfere, the fenostruli s u - - ru rally about tuiaaaa long as they arc broad, thatia 
to say, 2 to S^nim. loni? and linni. broad. There are about three fenestrules within a 
length of 10mm. in the longitudinal direction, while in the transverse direction five 
longitndinal lowa of fenestrules can be counted within the aame diataaoe. 

The surface of the non-poriferons side is occupied in this ease by an enor* 
mously thick basal-plate, which is composed of extremely numerous thin capillary 
tubes, producing a very fine longitudinal striation of the whole surface between 
which numeroua small pores are visibto. 

The poriUBTous side, aa far aa it is known to us, is different fitom non-porifeiw 
ooa side chiefly by the greater breadth the branches seem to possess and the longer 
and "narrower fenestrules. The pores with which the branches are covered, are very 
numerous, closely packed together and very regulary arranged in quincunx. Them 
can be distingidshed seven to nine alternating longitudinal wwa of panes, and 
also, from tlic arrangement in quincunx, obliquely ascending rows, intersecting each 
other from both sides, each couHisling of eight to ten pores. Along the lateral 
margins of each fencstrulo seven to eight such oblique rows terminate. Between 
the pores fine wuTing bngitndinal linea aw disti n g n isha bl e. On tids side of the 
oolony the fenestrules appear long and very narrow, generally three timea aakng aa 
tiwy are broad. 

The dissepiments are placed at a much lower level than the surface of the 
branehes. 

As to the size the colony may have attained we are unable to decide as only a 
single specimen is at our disi>osal. It is bowBTer probable that it fomifld port of a 
rather large infundibuliform net- work. 

A point yet to be notioed with regard to tbia foaail is ita dadc ooral-red colour. 
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in •trUdng oontrart irith the Uack rock in whioli it ia contained ; it may perhaps be 
the original oa]ollIiI^f. 

Locality and geological position. — The only specimen of this species in the 
Salt-rang« (Collection was found by ilr. "Wynne in the Bukh Ravine, preserved in a 
black sandy iiniestouc which there forms port of the lower division of the Pro* 
dnotaM-llniMtom!). 

Bemarkg. — ^The present spedes is very characterigtioally distinguished from all 
otber apecics of the genus by the very irregular construction of the net-work, the 
ymj numerous and closely arranged ocll-openings and the size and shape of the 
taMatndM. Theteis no deaoribed speoiea known to ua wiUi which it ooald be more 
doady compared. 

8. Fomposa, iBinxim, Waagen and PlohL, n. apw, PL Xd, figa. 8, ^ 6. 

The edony waa probaUy lufgdf infondibnlifonii, in its oatwaid tppaanace 
uacb resembling Plii/llopora. 

The branches arc about 1mm. thick, angularly bent, following very distinctly a 
zig-zag line. In the lower regions of the colony they bifurcate ntther frequently 
nd ngnladj; ia tin upper paria on the ocmlataiy audi aUfueation talEeaplaaeoo]/ 
yttf latdy, and the bxaaohea extend tolerably panlld to eadi other. 

The dissepiments arc short and on the non-poriferous side arc of the same 
breadth as the branches. On this side they are also not depressed, but on the same 
lerd aa ilie anxhuse of the hraaobea. On the poirifBrona aide on the oontrary they 
are depressed below the lefd «f the aniiaoe of the hnodiea, aie nanoirer, and 
biNadcned at both ends. 

The fenestrules are nuistly arranged in alternating rows, so that distinct obliqae 
intenedang wwa oaa also be inade' out. In well preserved spedmena they appear aa. 
the non-poritooaa aide hexagonal with rounded comera. Thoae however which do 
not alternate have a more rectangular shape. In specimens which are much worn 
by weathering, the fenestrules appear regularly oval. They are generally 2mm. long 
and limm. broad, ^thin a kngth of lOnun. there aie generally three fenestrules 
in one longitudinal taw, Meaaoied along one of the oUique rows theie an about 
foor within the same distance. 

On the poriferous side the fenestrules appear considerably smaller and regularly 

oval. 

The odl^>pening8 ate legobaly armnged in quineanx and form uz to dght ' 

alternating longitudinal rows. They extwd Tery far on to the diaaegiiaents, so 
that generally only a very small space remains free of pores, in some cases this 
space becomes even so small that it appears quite obliterated. Along the lateral 
marginBol eaehfeneatrnle there terminate about six ohUqueiowa of pocea. 

The surface of the non>poriferous side is very finely strLited longitudinally, 
<tftenaofindytbattbeatriatianeTaiwithalauoan1iarely bediatingmahed. From 
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dktuMM to distenoe fitQe oakanoiiB protabennoM, wliieli pfobatbly Mnwd for fhe 
partial suppoi-t of tiw eolony and must be considered M Not-liko organs, are ob- 
ser^'ablo. They are prohnhly idt^ntical with ifimilT OtffOat wbich luTe been de- 
scribed by us in Polypora koniiickiana. 

The vpfldeB has apparently attained vaiy oonddanUe dimeiwiflpa; tram the 
fingments in the collection it oan be judged ihatfhe edloi^, if entiie, bad a heii^t 
of at leut 150 to 200mm. 

XawlUff a»d geologioal poaition. — ^Tbe present species is entirely restricted to 
the middle diviiiaa of the ftodnotiu-limestone, and has been found in several 
tolerably large bagauoila at Mnah in the hard limmtmiwi which oompooe there the 

middle znnc of that division. 

Jiemark«. — If one takes only the non>poriferous side into consideration, tlien the 
Pol. tranaiena forms a member of a series of forms wbich commences with Pol. 
tfheii, EcD., prooeeda Pel. omato^ W. & F. and Pd. bmktokkma, W. & P. and 
terminates with Pol. megaMoma, Kon., in which series the Pol. eykeai is the form 
which possesses the stiuillest fencstrules and Pol. meffatloma the one with thelanrcst 
fenestrules. Pol. Iramiens, W. & P. would then bold a place between Pol. koninc- 
Mtma and Pel. megatloma. It cannot be tabjeet to mneh doubt^ that all these foims 
are more or less related to each other; they arc however not only diflforont fromeaoh 
other in size, but wlicn the poriferous side is also taken into consideration, one 
finds that the number of longitudinal rows of pores is diiTerent in the diilerent spe* 
eies, and that also the arrangement of the pores is rabjeot to great rariation. The 
species here under eonsideration is distinct from all the rest by dissepiments, which 
are of the same hreadtli as the hranches nnd hear pores nearly for their whole extent. 
At the same time the fenestrules are arranged more or less distinctly in quincunx, 
whidi c aas e a a general appearance very mnoh like iJiat of Phyllopora. All these 
droumatanoes eochiblt the ipcesent species as a sort of transitional fnm between the 
genera Polypora and Phyllopora. 

What caused us rather to describe it as belonging to the former genus than to 
the latter was the distinct bifurcation of the branches, which is apparent at least in 
tlw lower parts of the eokny, and the geneial ooonnenoe of a space flee from pons 
on the dissepiments. 

Of non- Indian species then is none to which the present one could be more 
particularly compared. 



The materials of this pcnus preserved in the Salt-ran^^e collection are, we regret 
to say, very scanty, and it is with dil&culty that we are able to distinguish the species 
whidi hare been slready described b7 Hons, de Ecnuwik from the same gioond. 

As regards the forms which WO bdiere shoold be ranksd in this gewMi we think 
they ought to exhibit the fidlowing chancters. 



Genus : PHYLLOrORA, King. 
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The oolony infundibnlifMm, -with Mded mpaaamm ai the aiixgin oompowd 

of annstnmosin^ tortuous lininclit"^ joiiicd fogethor from distance to distance in such 
a manner that a compact shelly plate is formed, pierced by round or oral openings, 
and in which the brandm out be traced only with gieat difficulty. The cells are in 
their positioia verj ehemoteristio : ihe^ aieeiid only Iw » yery abort distanoe elcnif 
fhe basal-plate and tlien bend directly outward, thus becoming nearly vertical to it. 

The basal-plato, which occupies the non-]iorifi rous side of tho colony, is mostly 
thick and composed of numerous fine capillary tubes. Its surface is cither longi' 
tndinaUj MbM. or gmralaied. 

The gemw ii diitinct from Feneatella and ita alliaa aa well h from JM^fora by 
the absence of dissepiments devoid of jwres. 

According to this diagnosis several specimens in the coUection most be consi- 
dend aa belonging to the gentis; they an bowefer moetly only antaU faagmenia. 
Two of these forms can ha united with species that have been already deecribod by 
Mons. do Koninck, and a third one indicat<'s the existence of a new species. The 
greater number and the best preserved specimens can be easily identified with 
Fhylhpont etibtUmmt Kon. Theidautiflofttion of another amall fragment with PiiyU. 
jjoiiawni, Eml is not so certain. The tiiiid ii^eoiea ia ako lejaweaiitad <aAj by % 
amaU fragment and will bear the name of Phyllop. jabienm, "W. & P. 

Of these the two first named occur in the middle division of the Productus-lime- 
atooe, whilst the third was found in the Cephalopoda-bed of the upper division. 

None of these speoiea baa been fomd up to the praaeat ftnywheva elaa in the 
world except in the FiradiMtiia>linMataiie of the Salt-range. 

1. Phyllopora JABIENSI8, Waagcn Sc Pichl., n. sp., PI. XCIT, fig. 1. 

The shape of the colony cazmot be made out^ as only small fragments of the 
species exist. 

These fragmaita oonaiBt of » ttderably ooane net-work ecmapoaed of maniow 

branches which hftTB the breadth of about 1 to l|mm. They follow distinctly a 
zig-zag line, thus meeting each other and divei^ng again from distance to distance. 
They augment more or less rapidly In number by the intercalation of new branches, 
not by the bifurcation of the old ones. The new bmnobes are in the beginning 
thinner than the old ones. At the junctions of tlio liranelics tin y are (juitc blended 
together. These connecting portions arc bnmder than long and as broad or bn)ader 
than the single branches ; they form a kind of indistinct dissepiments. They are 
situated on the same level as the surface of the branches, and are, like the latter, 
entirely covered with pores. 

The fi i^fstrulea arc about 1.1 to 2mm. long, oval, and always considerably 
longer than brojul. They are very regularly arranged in quincunx, and there are 
generally four fenestrules in the longitudinal direction within the distance of 10mm. 
In the ebliqttefy ascending rows, five fensatmleB oan be ooonted within the same 
distanoe. 

si 



Digitized by Google 



798 



8ALT.RANGE FOSSILS. 



On the poriferous side there arc irrejnilar tubercles distributed along the 
bcaiusbes ; they do not however interfere with the distribution of the pores. These 
pores sre ansngedin five to aixlongitodiiui alternating rows, and thiuaiediitrniated 
regularly in quiaennz. l%e oUiqndj annwnilfaig ram an abo moaOj co m poaed of 
five to six poms. 

The non-poriferous side is covered with rery numerous and rery fine longitudinal - 
■ttUB which only with difBoulty oan be diatingniahgd. Peobi dBMMioe to distanoe 
little ioot>Uke prominenoea oconr, -whidh probeUy ham nnred as a partial sapport 

to the colony. 

Locality and geological position, — There is a single specimen of this species 
preserved in the collection. It was found in the Cephalopoda-bed of the upper 
diTiafam of tha FM)dnotita>Iiinest(«e of JaU. 

Bemarkt. — ^Tho present species has a rather near ally in the permo-carboni- 
ferous beds of Spitzbors^en. This is Phyllop. laubei, Touln. The dimensions of 
the fenestrulesi well as those of the branohes are very siuiilar la both forms ; but 
Touln mnitioaa only three lowa of pone on the hnaebea, whilat then are Htb to dx 
aoeh ro\^ s in JPhyllop. jabiensis, and the tubercles with whush the poriferous side ia 
ornamented are irregularly distributed in the Indian species, whilst they fofms 
regular row on the middle-line of the branches ia Fhyllop. laubei. 

It is however on the whole not imj^hnUe that the Pi^/iop. UmM may have 
been the auceitw of our PhyfSop. Jtitimt^, tluragh the geogmphioal ooooneiioe of 
the two is ao wy different. 

2. Phtllopora cribellum, Koninck, pi. XCTI, figs. 2, 3. 

1863. FlgUofora eribtUMWt, KoniMk: Qoatt Jogn. Gaol. 800. Land, vol. XIX, p. S. pL I, %. Su 

The colony oondats of a thinoeleaieou plate^ having on the whole an infnadi- 

buliform shape, with somewhat waving peripheral parts. At its lower extremity 
the colony terminates in a thick short calcareous stem which ia wcy compaet and OH 
which even the fenestrules are partly obliterated. 

The rfmurinnigpartof theoolony ispiewad by nnnwraoaionnd hoha, and neither 
branches nor disaopiments can be distingniahed on the non-poriferoua side. This 
latter is the outer one, whilst the pores are distributed on tlie inner side of the 
funnel. The round holes or fenestrules are arranged very distinctly in quincunx, 
whereby obliquely ascending inteneeting rows are formed. Witlitn these oUiqne 
rows eight such fcncstrulcs can be counted, in a length of 10mm. 

On the poriferous side, on the contrary, the branches can very distinctly be 
made out. They are about 1mm. broad, anastomosing from distanoe to distance, but 
as they are joined together only by their lateral portions, they can be followed out 
forming waving lines, bending to and fro. The fencstrolea, which are produced in 
this way, are clongntcly oval or lozenge-shaped and appear rather smnlh'r than on 
the other side. The branches can also be distinctly seen here to augment by bifur- 
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oation and not by intercalation. On this side longitudinal as well as oblique rows 
of fenestrales can lie ande ont. In the hmgitadimil torn aafy feneainiln ma 
he country! witliin tliedistanoe of 10mm., while in the obli<^ iowb, as on the other 
side, eight fencstrulcs occur within the same distance. The cause is, that the parts 
connecting the brancheB are broader than the branches themselvea and at the same 
time diitinotiy eziMmtod, whenbj it Inj^ens that tiw InaiielieB appear so irdl 
separated firom each other. 

The comparatively lai^ cell-openings are of an oval-shape and do not project 
above the surface of the branches. The cells themselves are vertical to this same 
snzfaee. Tbera omb Tw counted four to five lon^tatBual altaanating rows of pons ; 
tbflj eover aU the internal face of the funnel-shaped colony ivitlioat IsKring any ipaee 
free of pores where the branches arc joined laterally together. 

On the non-poriferous side the fenestrules appear, as has been stated above, as 
nearly cizoolar liolaB. Tha mifaoe of tbii aide is compoeed «( nsj noinenwia and 
eineedingly fine oapillaxy tabes. IE the outer coating is entitefywidlpnaarred, the 
wIk^ surface is covered by ft fine but very distinct £»ranulation. 

The species seems to hayeattained only a very moderate size. There is one nearly 
enlise speoimen pfeawred in the ooUectbn, and its height is not more than about 
Mnun.; while the bceadth at the upper end tiie f lunel can haxdy ham evw 
been more than 50mm. 

Locality and geological position. — ^There are only two specimens of this species 
preserved, one of which was found in the Cephalopoda-bed of the upper Productus- 
limestone at Jabi, while the other comes from the middle region of the middle Pro- 
dnetna-limestone of Morah. 

Remarks. — The present species was originally described by Koninck only from 
the non-poriferous side, and thus in looking through the Salt-range materials it was 
neoeaaaiy flnt to find out apedmena which would on thsir non^ponfafoaa aide be 
identical with Ifooa. de Koninok^a drawings and dcscri]iticm This haa heanaaoared 
with the specimens fissured by us on PI. XCII ; and it needs only a comparison of 
these figures with Koninck's drawing to become convinced of the matter. Only 
afterwaida waa the poriferons aide made visible, and it was foond tiiat thia aide waa 
very unexpectedly similar to a spceiea flgwred by M'Coy from the carbooiferaiia- 
limestone of Ireland. This is Retepora undata, M'Coy, which in its general 
appearance and the arrangement of the fenestrules and pores appears very nearly 
rehited to Phyllopora cHbeUnim, hut ia diatinot fipom it its mudi larger aiie and 
leaa numerooa porea. 

S. PnYLI/)P0RA HAIMEANA, KONINCK, PI. XCV, fig. 1, ? PI. XCI, fig, 7. 

1863. PkyUoforai kaifiuwui, Koniock : Quwt. Jooru. G«oL Soc. JUhkI., toL Xl^ p. 6, pi. I, fig. 3. 
MSa. yi^yB»«wl/wliftlw.Ko^i^lfc^ f^gri<q^^^r^■a»^^fL^,6^.^. 

There are apparently no materials at all in the Salt-range collection which can 
without heaitation be aasigned to thia apeciea of Ucoa. de Koninck's. F^hapa the 
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apecimen figured b j PL XOI« fig. 7> might be placed in the species, but as tbff 
specimen is such a very small rnii^ment and of such a aipgnlar bemispbecioal ahap^ 
we could not be suro of the matter. 

We shall tbus reatriot ounehea to lepndnae Mona. ds Kaninok's desonpttott 
of the original apaoiniaa and then add a deaoriftion of the doubtfol specimen wfaicb 
may perhaps represent the sptTiPs in the Salt-ran^e collection. 

Mons. dc Koninck describes bis Thyllop. haimeana in the following manner: 
" The calcareous plate of this species is rather thicker than that of Fhyllop. eribeUum, 
hot ita ahape ia almoat the aame. Theopeninga* with whioh it is oorared, aie nnwh 
laiger ; tliey are dnnilar, and also somewhat funnel-shaped. Their disposition is 
much less regularly quincuncial ; one can count but four or five every centimetre. 
Only a single specimen is known." To complete this description we Imve given a 
copy of Hona. de Kooinek'a oiigiiMl dimwing on FL XOY, flg. 1. 

It is evident that in tile apedBun which aomd for deiad|ition, the non-pori. 
ferous side only was exposed to view. If we compare now our specimfn from the 
8ait>range with Mons. de Koniuck's description and figure, we lind that though 
the dimenadna are not eiaotiy tiie aame, yrt thaj an very nearly ao, and aa alao 
tlie other characters are very simikr, we thought it moat psobaUe tiiat thia amall 
apecimen might belong to Koninck's species. 

The whole specimen forms a tolerably thick shelly plate which is bent in such 
ft wi^ aa to preaent a hemispheiioal oatluDB. Ilib plate is pieraed by mtlwrnnmar* 
ona dioiilar or alightly oral holea, wliieh are diatincily f unnd^aiiapcd on the non. 
jvorifcrous side. These holes on the non-poriferotis side have on an averaq:e a 
diameter of about 1 to l^iiiiu. while the spaces between are jUways at least l^mm. 
broad. No branches ur dissupimenta ean he distinguished. Of the holes or fenes* 
tmlea at leaat five can he ooimted within a length of 10mm. They an ananged 
aomewhat irregularly in qninennx» and ohliquely aanending nws oan he made ont 
only with difliculty. 

The shelly spaces between the fcnestrulcs are well vaulted and tlieir surface, if 
hMked at with a leoa, aeema to he prorided with many inegnlar ehallow pom or 
aomething like pores, probably an effect of weathering. 

The poriferous side, which it was very difficult to expose to view, is in its 
general appearance very similar to the non-poriferous one. The branches are 
perhaps a little more distinguishahle than on tlie other aide. They appear rather 
broad, and bending latn.illy to and fro, tmiting and disuniting again, and thus 
forming fencstrules of au elonpately oval shajjc, which however appear not much 
smaller than on the non-pori£erous side. Their arrangement i.s on both sides iden- 
tioaL The branehea an oovered with nnmenna edl-openings whieh an diatineUy 
arranged in quinounz and form about four to fire longitudinal alternating tows. On 
tlie whole poriferous side there Ls not the smallest space free from pores. The pjres 
themselves are round and tolerably large ; their uuu^ins are not raised above the 
torlaoe of 12m hnudiaa. 
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Ab to the size of this species, nothing can be indkated, m only small fragmenia 
of fhe colony have been found up to the present. 

Localily and geological jposition. — ^Tho only small fragment that might be 
figned to fhia apeoica waa fouDd in tlie middle ^Tuioii of fhe pTodiMtiia*limflatoDe 
atMoiah. Fromvluitaiie(dallooaJifytheapeoimendaaerilMdby lli^ 
waa procured is not known. 

Hemarks. — If one takes only Mons. de Koninck's drawing into consideration, 
tiran Hie apeoies haa a very peculiar appearance and can be eaaily diatingniahed 
firom fhe oCher qieeiea occarring in fhe Bdf-nnge. If, howerer, our hagment may 
be talcen as bclonc^irf^ to Phyllop. haimeana, then the species no longer appeara 
to bold such a separate position, but can well be oompazed to Other species chiefly 
to the Phyllop. jabiemi* described above. 

Emm fhia laat'iiamfld apedea fhe pfeaent one can be diafbgniBhed l^leneatraka 
yr\&A appear much rounder, not so oval on the non-poriferous side, and arranged at 
the same time much less regularly in quincunx. On the poriferous side the 
branches are devoid of the tubercles which constitute such a characteristic ornamen- 
tation of PAf Uctp. JabieiuiB, and bear abo a somewhat smaller number of porea. 
These characters seem sufficient for tli<' distinction of the two species. 

From Pfn/lhp. lauhei, Toula, which is also related to riii^llap. Jabiensis, nni 
which thus might also be compared to the present species, the latter can be dis- 
tingoished by the absenoe of an oxnamentation on the poriferona aide of the 
branches and by more nunMKOW poMSiaB in tiiB apeeiea from SpifabeEgen only thrae 
longitudinal rows exist. 

Phyllop. cribellum, Kon., can easily be distinguished by the mitch smaller fenes' 
tndflB and the entirely different poriteona aideb in vhioh tba bnnehea «en eaaily be 
made out 

Genus: SYNOCLADIA, King. 

This srenus is represented in the Salt<range by very numerooa indifidoalVi 
which belong however all to one and the same species. 

The gemu ia ahraya raj eaaily leeognisable. If fbnu geneially infimdibnfi- 
form coloniea composed of numerous branches, which take their origin at a small 
root-like organ, extend nearly parallel to each other and bifurcate at intervals. On 
both sides of the branches, numerous small brancblets originate, extending obliquely 
upward and uniting from both tides under an obtuse angle. Theee angles of the 
dinepiments are often ooaaeeted by Torficallj aaoending pieces, forming nanow 

seoondriry branches. 

The pores are distributed on the internal side of the funnel-shaped colony, and 
the disaepimenti aa well aa the bnnehea are corned with them. Thef are ananged 
in an imbricating manner, and are separated from eaoih cfhior in the lomgitadinal 
direction by prominent ridgea wludt aometimfla bearaeoondBty poraa (thegemmU' 
lifennu veaielea of King). 
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Though this genus is very easily distinguishablo from all tlie other genera of 
the Fene»tellid<B yet it has not always been rightly interpret(>d. Thus, for instance, 
the form desorihed by Meak under tiM aune of l^/movtuiim MMrMit Mems not to 
Mong to tlie gemM, Imt orait taiher be united wlUi Oe genus S^plofora of FMut. 
On account of the crcnns having Bometinm been miiUuin, it b diffioult to indicate 
its geographical distribution and geological range. 

In America the genus seems, so far as we are aware, not to ooeof afcalL In tbe 
eostomhomigphere, on tbe oontmy* it ii vety plentifallt^ reprceonted, but aeemi to 
be reatricted to the permian fonmtimi, and Menu nerar to faavobeenomeoUgr quoted 
from oarbomfcrou.s strata. 

As regards species, it mast be confessed, tliat the genus is very poor. Also we 
an not in a poaitfam to add a new apeeiee to tbe one aiieadjr known, aa in the Salt- 
lange only the characteristio permian species Synocladia cirffulaeem oconrs. 

It haH been found not nioly in the middle as well aa in the upper diviaian of 
the Productus-limestone. 



1. Stno<xai)ia vi&ouiacka, Phill. sp., PI. XCII, fig. 4; FL XCIII, figs. 1. 2, 

p n xo, fig. 8. 



1889. S«ltp»ra mrynlaeta, Pliillipi: Tarn. Oed. Soe. Lend., Sod Mr, vol III, p. 120, pL Xlf, fig; a> 
1831. Krlej-vra t-irgulaefa. Phillip*: Encyd. Met., toL VI, p. 616. pi. Ill, fig. 8. 
ISifi. Fen«»t*llti virfuUcta, (FhiU.) VtnMuil : Hanlu Ten. K-kj:, (JmL «I BohU. SSI. 
IBM, ^oc^iamnH^.(PUIL)Ki^>]|OM«i; Brit. Ite tgk 
1-9. 

lan. a^uociaim wh^fOMM. (tVa.) WCey t Srit NMb. Voh.. 1M. 

1861. Syn'M-laJia rir^ulictn, (Phil! ) Geinitz : Dvss. iv llfi, pi. .\XII. 3, 4. 

1S63. Uttepora t leptda, Kooiikck : (jiujrt. Joum. Ueol. Soo. Lund., Vol. XIX, p. 6, pi. I. fig. 5. 

laai. JM«Mmr Ivtfi. XMsikt IW Fdte. 4s rinli!, y. ISk pL I. ^ I. 

The colony is infandibuliform, often irregularly folded and very variable in 
napect of the strength of the bninclioi and the sliapc and size of the f<'nf>strules. 

The branches in different specimens, and even in one and the same specimen, 
are aomelimea tUdker aometimea thinner, but the difihrenoe ia not very great 
Thaiy originate from a thin root, bifiiToate frequently, augmenting aomewhat bi fldeik- 
ncss just before the bifurcation takes place, and extend either quite straiirbt and 
parallel to each other to the periphery of the colony or, in folded specimens, they 
are slightly curved. They sometimes approach very dose to each other, sometimes 
theM ia a greater qpaee between tium. 

The dissepiments are sometimes very short, sometimes rather long, according to 
the distance between tlie branches. They arc united to tbe branches under a more 
or less acute angle, and form in the middle cither an obtuse angle or a broad arch. 
Whoi the distanoe between the bianohea ia Twy amall, the diaaepimrata are quite 
straight. They are always much thinner tlian the branches, and on both sides 
of the colony they lie at a lower level than the surface of the branches. In the 
middle, where the angle is formed, a process often arises and sometimes uiiites with 
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tho next dissepiment, and so on, so that a kfnl of secondary Inanolies are thus 
form^'fl. Tlipsp nrc nlways mucli thinner and Hituat<?d on a loww lerd than the 
main branches, and disappear aeain alter a short distance. 

The fenettmlei ooonrring between the branoheeand the disaepimentB are cone* 
spondingly variable ; sometimes they aro hrirc or small; sometimes long and mon 
or less trapezoidal, or short and very broad, or in other crisf^ the shape may 
be oval or nearly circular, or quite irregularly polygonal. Their margins sometimes 
appear dentieolafed. Theie are in the longltiidiiial dinotioa nine to deven fenea- 
Inilea within a length of lOmm. while in ibe tnnfvene direetioaflTa to M?en vowa 
can be countcfl within the same distance. 

The cells are more or less tabular or pyriform, placed obliquely to the axis of 
ibe hiMMdieiy and arranged in an imbrieating manner. The odl-openings are round 
with slightly raised margin. They form three or five alternating lon^tudinal 
rows on the branches, separated from en< li olht-r hy slightly raised undnlatinij keels, 
on the top of which, imder favourable circnmstanccs, very small accessory pores, 
plaoed alternately with the bcger eelLopenings, can he distinguished. Th6 cells 
extend also upon the dissepiments in two to three irregolar rows of pores, so that no 
space remains free of pores. 

Tiie non-poriferous side is in general appearance not much different tnan. the 
poriferous one. Its surface is finely striated longitudinally. 

Vnm SjDg*s drawings It is known that the apeeieB attained rather eonaidecaUe 
dimcmsiuns. The Indian materials consist of mere fragments of the colonies and do 
not allow of any eonclusion as to the size the entire colonies once attained. 

iMcality and geological position. — The present species is one of those Bryozoa 
which oeenr most commonly in the Salt*iange ; in fbet it may he temied the c(na« 
moncst species. It occurs in the middle division as weU as in tiw upper divkion 
of the Productus-limesfone, and is in both divisions about equally common. 

In the middle division it has been found at Morah (2 sp.) at Kiliilrkot (1 sp.) 
and at the Paranga Ease (1 sp.). 

In the upper division it has been met with in tho lowest bods at Ehura (2 sp.) 
and in the Cephalopoda- l>ed at Jahi (2 sp.) and at Chidru (2 sp). 

SemarAt. — ^It is well known tluit the present species is one of the most 
oharaoteriatio and moat widely spread species of tiie permiMi formttitm. It has been 
found in the SSeohstein of Germany and in the magneaian-limestone of Bngiand aa 
well as in the permian beds of Russia. 

As regards the determination o£ our Indian specimens, it seems to us that it 
needs only a oomparison of the figures given by King or Geioits with those on onr 
plates XOn and XOm to heoome oonvinoed of the apeotib ideaiily. The -very 
slight discrepancies which might perliaps he detected arise certainly only from the 
mode of preservation of the Indian ppe<Mmens, which are either in ^eat part silicitie«l, 
or entirely calcareous, and then often so much weather-worn that tlic thickness of 
the hcanehes dwindles down to men threads. 

■ 
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AtpsdmeiipceBerredinBuclifuhkaitthat fiip.irc(l by ^lons. dc Koninck under 
the name of Belppora ? lepida. We are perfectly convinced that the fiiTure given 
by Mons. de Koninck represents a'treftther- worn specimen of Syuocladia cirgutacea, 
and ive ham aooordingly placed Hoas. de Koninok'e name Meteporu tepida in tbe 
gpumjTdf of the B{)ecie8. As tho oii^nal of Mova. deKoninok'a ipecieB has been 
lostt one can only judge by tbe figure. 

The specimen, figured on pL XC, fig. 8, is preserved in a rock fragment from 
Jabi, but ire do not eiaoUj louiw bow to determine it. It eeemi prababie fbat it 
belongs to tbe genus SpnockuHOf and it migbt be considered as a very young ookoy 
of Synoclmlin virgutacea, ])ut we arc not oertsin of it. Tbe fingniientiB too small to 
express any more definite opinion on it. 

Tlie ooeunenoe of fhie well-known and yery ebaraoteristio permian speoiei in 
the ProdootusJimeetone of the Salt-range etmfirms once more our opinion alieady 

exprcssc<l, that the middle and upper divisions of the Productus-limcsfono mvit 
be considered as most probably e^uivaleut of tbe permian formation of £urope. 

S ub -family : (! OMOCL A DIN^. 

Genus: GOXIOCLADIA, R. Ethcridgc, jun. 

This genus was originally (1873) described by Etberidge under the name of 
OaiineUa, a name tiiat haa been aooepted in ZitteTs Hand-book. Afterwards 
bowever, in tiie year 1876^ Vr. Etberidge found that the name CarkuUn had been 
prorioiialy used fw a gemu of Annelid^ and aooordingly be changed it into Goajo- 
olMfta. 

Tbe colonies belonging to this genns consist of irregularly bending, anastomos- 
ing faianohee, -whidh foim Uras a eonfused net-work. Tbie hiandieB are pvorided 

on the poriferous as urell as on the non-pnriferoua aide witb a strongly prominent 
median kod, on 1>oth sides of Avhich, or the poriferous side, tho cell-opening are 
distributed. The bi'anchcs seem all tu rise from u cummou root, and augment by 
indiatinot Ufmnation. Hie whole oo1<niy seema to haTe been leaf- or fan*ahaped. 

By tbe anastomosis of ilie branches rather large meshes arc produced, which are 
either of pentagonal or bcxa!»onal or of an irregularly polygonal outline. Tlie keel 
on both sides of tbe branches, following every bend of the latter, surrounds tho 
meabea on all sidea, and as alao the pcnea are ererywheie pteaent on tiie poniferotta 
aide, it becomes impossible to distinguish between branches and diaaepinients. 

Trom all these characters it results that the general appearance of the genus 
becomes most striking, and one which can be distinguished at a first glance 
from all the rest of the Fen^Uid». It unites, if we may say so, the chaiacteiB 
of the FenaiellmiB and the Polyporinw, and is distinot from hoUi by tbe very looae 
net-work, and the strongly carinated non-poriferous side. 

Most nearly related to the present genus seems to be the genus Ram ipora of 
Toula, in which tbe biandiea are alao oarinated on both sides. The ramiiication of 
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Mamipora in hoverer entirely diffemnt from that of Olmioeladia, and thus the two 

genera can easily be distinguished. 

Of the fj;ciius Gouiocladia, only a single species lias up to tho present l>cen 
described, it was iound in the carboniferous beds of Carlujko. We are able to add 
another apedes, whicih will bear the name of Qimiot^dia imUe^^ W. and P., 
from the middle dhrisunk ol the Tkodqetiu-linuatQiie. It thna affiean iKobablA 
that it is of penaian age. 

1. G0N10CLA.DIA IXMCA, Waagen and Pichl, PI. XCIII, fig. 3. 

The colony forms fan- or leaf-shuped, flatiy folded expansions, composed of 
an inegnlar looie net-worlc. 

The branchea forming the net-work are frequently and aui^ularly bent, but 
the way in which th(!y divide and again re-unite is so irregular that it is quite 
impossible to follow one branch for any distance. For the some reason it is also 
impoeaible to diatingniah between bramehea and dimpimenta. Sometimes it ap- 
pears as if a latber inegular dichotomous branching could be made out, but soon 
the branches arc loat again in the general net-work. Sometimes a single branch 
Alginates on the broader of one of the meshes and forms a little prominence not again 
oomMcted with the nei-wwk. The breadth of the bianehea is about l|mm. Tbey 
axe stnmgly oompcessed laterally, and provided on the poriferous as well as on 
the non-poriferous side with a high keel, from wliich on both sides the surface 
descends rapidly, giving to it a roof-shaped api)caraQce. This keel takes part in all 
the branchings of the asft-wwik^ and appears generally somewhat stronger on the non- 
perifsroiis than on the poriteona side. On the former it a^ppeaa in veil preserred 
specimens as a hii:^h edge, which is supported interiorly, as can he seen in weathered 
places, by a vertical lamella, on both sides of which the cellh take their origin. On 
the poriferous side on the contrary it is mostly more rounded and less prominent, but 
hoe abogenetaUy a lamelk nms along it. 

The fcnestrules or meshes of the net- work are comparatiTely large and of very 
irregular outline, mostly longer than wide. Their Imigth varies from three to seven 
millimetres while their breadth is from 1 to 4mm. They are either lozcngn-shaped 
or pentagonal, hewgonal or else irregularly polygonal. Their matins are some- 
tunes slightly indented by the projeoting oell-apevtaxes ; sometimes howem th^ 
an quite smooth. 

The pores or cell-aperturcs are distribnted on the poriferous side on both sides 
of the mediaa kesl. Ihey are roond with slightly projecting margins and fonn on 
each side of the ked three altematiug rows, the lowest of which is placed very far 
towards the non -poriferous side, 'i'ho wliolc obverse side of the colony is occupied 
by these pores, and they are to be found on the branches as well as on the placet 
where the branehes unite. 

Hie mm-porifiBiODS aide is occupied by a retj iUn basal-plate, wfaidi, if wdl 
proaoryod, shows a flue kagitudiaal stciation. Ttda is hmreTar very eadly lost, and 

x 1 
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even1lie1ttaal*plateitedf,oa Moouitflf ita thhiiiMi, is auQy deitrojed, and {hen 
the origin of tho odk cn both aides oC a medbux Ismella eaa 1w well observed (Fl. 

XCllI, fig. 3e.). 

The Ringle specimen preeerred in the Sslt-nuige ooUeotaon does not allow any 
oaoohuion as to the siie the entire ookmy may have attained. 

locality and geological position. — ^There is a single sppcimen of this species 
pMserved in the Salt-rnnsro collection. It was found at Kifirkot in the middle 
NgioiL of the middle divisiuuof the Productas-limestonc. 

HesMM^.— As only a sin^ species of OowtoOadia has up to file present been 
described, it needs but a comparison of tho Ttidian fossil with this species to judge of 
its spwnfic afllnities. It cannot bo donic<l tluit the Tndinn specimen shows great simi- 
larity to Ooniocl. celluli/era, Etb., and tor a long time we were very much in doubt 
whether the two fbnns shoald not be united, butafter a lengthened oanddention wo 
came to the condooion that the Indian fossil belonged probably to a different species. 
The cliit f difference seems to consist in the mode of ramilication ; in the European 
species the branches can be followed to some extent while this is quite impossible in 
theqietdes here imder deaoriptifm. Also tiie bnmobes are somewhat {hidcer and the 
fsnestmlss larger, and the keel on the non-poriferous aide stronger in our OonioeUi- 
dia iudica. Since these dilTerenpes occur in fossils so very far n^movcd from each 
other, geographically as well as geologically, it seemed to us highly probable that the 
Indian fossil belonged to a difEnsni spseies fiiom {he European one, and we acoord- 
in^y have introduced a new name for it. 

Punily: THAHinSCIDJI. 

This family was created by Mr. King to roceive certain arborescent colonies of 
Ayesoo, the braaohes of whieh are aU about in one plane, and tiie oell-openings 
ooeur only on one side of the branohes. The gemu Tk amm itotu, King, had been 
taken as the type of the family. 

Though Mr. Zittcl in his Hand-book accepts nearly the same groupment of the 
genera as proposed by King, yet he oonld not xetain the name 29dMM<S0Mto, as he 
flonddsNd 7%emmigeu» identical with AcatUhoeladia, and theiefore changed the name 
into Acanthoclodhhv. 

We cannot agree in this respect with Prof. Zittel, not only because the name 
ThamniKidti is the older one, but also beesose itseems to us that the genus Tham- 
nitcut can very well be kept separate firom Aetmthoeladiat and thus entirely dis> 
appears the reason on account of ^hich the name was changed by Zittsl, We 
tliereforo accept King's name for the family. 

There is barely anything to be added to King's excellent characteristic of the 
family. The BrjfOKoa bdonging to it form arboresoent colonies, which consist of 
one or several primary branches, from which on both sides seeondaiy branches take 
ftieir origin ; these however always remain free and are never connected by diasepi- 
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ments or oiherwiae as is the case in the £aiiiilj FeneateUidiS. All these braaches 
an dtnated in one plane. 

The internal strnctore is similar to that of the Fenettellidee. The cella take 

their origin at the basal-plate, whicli occupies the non-porifcrous sido of the colony ; 
thence they ui^cend, arranged in an imbricating manner, and their openings arc to be 
fonnd on the poriferons side, where they form two or more kmgitadiiial rows of poiea. 

The number of genera belongint^ to this family is not very large, nevertheless it' 
mitrhtbc possible to distinc^uish sub-faniilicg, as has been done in the fnniily Fenes- 
tellidte. The materials in our hands are however too scanty to express a deiinite 
opiuioa in tiiia respect, and ve most iMva the iQlntum of tiiii qimtioii to later 
obeerfers. 

Zittol in his Hand-book quotes in the present family the genera Acanfhoclndia, 
King, Pseudohomera, F. Roem, JPetiniretepora,OTh.{=0 Inttconome, Lonsd.) and Ick' 
<JiyofiaeMt, K. To these must be added HUmniteut, King, irfueh Invibeen united 
by Zittd nith AeomtkoOadia. 

In the Salt-range the two r^cncra Thamniscu* aiA Jean^O^adio m TWpnUBit- 
ed, the former bj two and the latter by one speoiei. ' 

Genus: THAMNIS0U8* King. 

The genus was founded upon the comparatively large and robust 7%anm. 
dtibiiix from thf permian beds of Europe, and only such forma as agree in aU. lea- 
pect6 with this permian fossil should be united with the genus. 

A oharaeteriatic of the genua from this typical pennuoi ipebiea ia as follows : 
The colony is composed of numerous oompaiatiTely stent hianohes, which frequent- 
ly bifurcate, the bifnrcntion being always terminal and mo'itly unilateral, so that 
only one of the newly-formed branches (nearly always directed towards the same 
side) goea m sngmenting in size uid again bifurcating. All the branches are 
appvoadmately In one plane, and all are of about equal strengib. The bcanebea an 
covered with cell-openings only on one side, the other side is non-poriferous. The 
cell-openings are arranged more or less regularly in quincunx, and between them 
sometimes so called gemmuliferous vesicles are distributed. 

Acoording to King and Geinita an aaastmnosis of the branchlets may some- • 
times occur, so as to form fenestrules similar to those occurring in Synocladia. The 
occurrence of such fenestrules has however l>een doubted n^ccntly by Shrubsole, 
and we must confess that we also have not been able to observe such an anastomosis 
in tiie qwoinunB at our diqNMaL 

The character whbh distingaishes the present genua from the other allied onea 
consists then in the quite peculiar ramifiGation» whidL ia inegttlarly tenninal, dioho- 
tomous, and mostly one-sided. 

The diitinotneaB oC the gmua baa however not been always recognised. Zittd 
in bia Haadebook unites it with AoatiMoeluiiia. Thia la evidantly a miatake eauaed 
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bj the miuppMheiuioin that the dktiiicttoii of Th a m miM m and AemikoolacUa was 

founded upon the anangBiiient of the pores, which is said to be quincuncial in the 
one case and in rows in the other. Fn)m wlint has hoen said above liowercr, it 
appears that the distinction of the two genera rests chieliy iu the ramiiication of 
tbe lAole oolimy, whidb it k> ytry diffiarent in the two oaaee thai » diitinetioii be* 

The ponus has its •];cological distribution chiefly in the pcrmian formation, 
wheie the typical species was found. More recently species haye also been quoted 
fitom eMrboniferont m well m from .sUariaa fonnatikms. Vot the aUuiMi fomu 
howiBfiBr, wMoh weie originally quoted by Lonsdale under the generic deaignatiou 
of IToniPfa, the name of Pseudohornera has been introduced hy F. Roomer This 
J^teudohornera is distinct from Hiamnitcm by the much thinner branciics, which 
bifunato iMt fraqneiitlf and man regularly than in Tkmrnmheutt and show 
nthflr a Uhteial than a nniktaial ImmckiBg. If then the aHuriaa speoiaa moat be 

consid<'r('(l as lii-lnngini^ very proliahly to a difTcM-cnt ijrnu.s, it is so also with the 
carboniferous Thamniacm rankini. Young, which differs by the same cliaracters 
from Thamm»em as the silurian Fteudohomera eraua, Lousd. Thus only the per* 
miaii nmmkoiu dmiUu would remain in the genni, and the genus would be rea- 

tricted to the p^nnian formation, uiileas T^mnhcuK bijidua, Eichw. make* an 
exception, as it is said to Lr from the silurian Orthocoras-limestone. It is liowever 
well known how little the stratigruphicol indications in Eichwald's work can b<' 
trusted. 

In the Salt-range the genus is represented !^ two highly interestinf; species. 
One of them can be directly idmtifietl with the permian Thttmniscus duhius and 
is thus of much geological interest; the other is a large species with regularly 
ananged oeU-apertuves; it augmeinta bj one the number of permian specieB tit 

Tikamtiiscus. 

Both tlicso Salt-ran{»G species occur in the midrllo division of the Flodaotns* 
limestone, the latter however extends also into the upper division. 

TBAmaaoira susnm, Sehloth, sfk, TL XOIII. flg. 4. 

18M. Kiralopittf rfniiW, SchlollHiim : r«tref*ktmkiiiid«, p. 340. 

UK gwium fa Mia ffeMoUi. ^ OoMfaw ; MnL OmD., VoU. W, ft 7. %. L 

IMA. »Mil«lttfWMiMat'i(M«,1CinftBii]).8iM.aMLd*rr«iiee.I.I>.Hn. 

1850. namnucm Juljim (Se»iliil!i. sp ) King : Mmotr. Hril. Pi rtn. Foss., p. H, pi. 6, fig, 7—li, 

18.50. Pfttfirttepora duhia (felilatli. «p.) a'OrbiirriT : Trndr. dc PJ. ntrat.. I. p. 109 (pari.). 

1863, Tkam»ueu4 dubiut (Schluth.) Schauroth : Sitig«b.T. Acml. d. W. Wien. Vol. XI, p. 184. fig, 23. 

IMS. Tkawnuiemi duUut OScUotb.) Swallow »Dd Hawa : Thenicksof KinaaiTna*.8t.IiiniwAcad.af 

mL JtmOtOaita Mia ^blh.) Maita t I>jaii, p. 119. pi, XXn, fig. 6. «. 

IWi. l% m i mt$e i u Miim (Sehlotk.) fflmbMle: Quart. Jouru. GeoL 8ec Land., Vol, XXXVIII, p. 94S. 

We have giTen in the aboYe list onlj some of the quotations whicli seemed 
to UB of importance f6r tlis fi^t undentanding of tbe speoifie oharaoten. The full 
list of qnnonyms is to be found in Geinits's Dyas. 
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The colouy forms arborescent expansions made up of numerous branches baring 
•n aToage thMmew of 1 to llmm. Th«e InanelieB Uforaate freqiunilly and 
gularly in noh a manner that the lateral branches are of tbe same strength as 
the primary ones, and are directed almost all to one and the same lidB. Both wax- 
faces of tbe branches are flatly vaulted. 

The oeia>openings are aD to be found on one lUe onfy of the hranohee. They 
form little round pores, the margins of which are somewhat raised, and rather far 
distant from each other, leaving a distance between them which is often nearly 
twice as large as tbe pores themselves. When the surface of tbe branches is more 
or IflSi iveafibfimd, the pores appear mmik larger, mnoh otoaer together, and more 
or less loMDge-flhaped. 

The arrangement of the pores is [generally more or less regularly in quincunx, in 
three to six alternating longitudinal rows. Gemmuliferous vesicles, as they have 
heen oaUed by King, have not been obeervad in the Indian cpeaimem. ' 

^Qw nfln.*porilSaRnia aide is appaienily smooth. 

Prom the somewhnt fmijinpntnry spccimons of tlw Snlt-range, nothing can be 
judged 08 to the size the species may hare attained, and it would seem from 
European specimens that the size was never very considerable. 

LoeaJUf mtd geologieal potUkm.-'Uhae are altogether only two not very 
extonstve fragments of this species preserved in the Salt-range colh^otion, which are 
both contained in a slab of rusty-colonred limestone, collected by Mr. Wynne at 
Morah in the middle region of the middle Productus-limestone. On the same slab 
spedmens of Pfyllopora cribrikm Kon. and Aetm i ho^adia €me^ Sohl. are to 
he observed. 

Hemar/cg. — The specimens from th*; S.iU-rnnfro that have served us for 
deseription of the species are on the whole not very well preserved, as the greater 
part of the raxCMe is mndh deteriorated bj mathering. Tet there h anflteient to 
allow of an exact determination, whereby we can safely identify the JsuBan. aped- 
mens with Thamniteua dubius, Schloth. 

The ramification of the branches Ls alx)ut the same^ though in these not very 
e ata a ai re fragmente tiiia ean only be judged on a amaU aoale. The thickness of the 
branches and the distribution of the pores on the weU preaerred parts of the aniCBoe 
are absolutely idonticnl, and on the whole it seems to us impossible to determine 
these fragments otherwise than as Thamniecus dubius, Schloth. Large specimens 
however will have to be discovered before every doubt with regard to this species 
ean be removed. 

Nevertheless the correctness of our determination is highly probable, and the 
geological importance of the occurrence of a species not distinguishable from 
ThamnUcm dubius in the Productus-limestone of the Salt-range is not much altered 
by the fiwi tiiat only eoniMiatiTdy small fitagmenta Iwre heen found 19 to the 
presoort, aa ft ia Ughly probable that large ipedmena wifl alao agree with tbe 
European penqian apedea. 
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The ocoumnM cf tiik ^ecios on the same slab -with Aoantkoelaikt ameept, 
Schloth., another pcrmian species that will be descrihinl in tlio following passes, t^ives 
so much the more value to the determination of Thamnucm dubiut. The list of 
peRDian fonib ooeaxriiig in th« 8«lt>nmg^ whioh is abeady nther oonsidienlile, is 
ibns mgmentcd hj one. 

Tkamnigctm dubiun is one of the most characteristic and most wide-spread 
species of the permiau formation. It has not only been found in the " Zechstien " 
of OeotiBl Baiope,1mt also most oommonlj in tlie pennian beds of the British Isles, 
and in the same beds at Cotton-wood Creek in Kansas. Since the deteetaon of flie 
Indian looalittes it wofold seem that the spedes ^ssad om the whole warid. 

8. TEAXKVUsm 8BBIAUS, Waagon and Fiehl,ii. sp.. Ft. ZQIT, fig. 4^ 4, 6. 
The odony fanns arborescent flattened expansions composed of nnmerons 

famifying branches. These are generally ahnnt 2mm. in width, with the surface 
flatly vaulted ; they bifurcate frequently, at intervals of about 5 to 10mm. The 
lateral branches thus formed are about of the some strength as the principal stems ; 
tiMy aie mosflj all diieeted towards the same side, and hemi quickly upward, 
following about the same direction as the prlncipul stmis. Just before the bifuroa- 
tion takes place the stems are generally somewhat thickeued. 

The numerous tubular cells, occupying nearly the whole breadth of thebranoheSb 
ascend obliquely and ate ammged in an imbrioaling manner. The openings baTe 
strongly raised mai^ins, espijcially those having more a lateral direction project far 
above the surface of the branehes. Several of these cell-opeiiin!,'H are joined to2;othcr 
laterally and thus form ridges starting from the median parts of the branchee &ad 
extending in an oblique directum towards the mai^ins; the pores are situated along 
the top cf thsse ridges. The very characteiistic soulptnring thus pioduosd is not 
boTrevcr oonne(!ted with any struct urn! poculiariiy as can he seen in weathere<l speci- 
mens in which those obliq^ue ridges di^iappear. lu such s])eL'imcns the pores form 
seven alternating longitadinal rows, whereby a distinet quiucuncial arrangement Is 
pcoduoed, so that oblique intersecting rows cf petes are as caaQy dbtii^gittishable 
as in any Polypora. On unweathcrcd parts of the branches, only the three median 
longitudinal rows of poies can distinctly and easily be made out as in a quincundal 
position. 

The ])oii*porilerou8 side is oooujried by * very thick stony basal-plate. It is 
vety indistiuiotly striated longitudinally, afanoet smooth, and pwoed at intemla by 
Teiy small pores. 

The species seems to have attained rather considerable dimensions, and to bttve 
varied slightly aooording to age ; at least we notioe that some iA t^e specimens at our 
duposal bnineh moid frequently than others. It is probable that the former 
represent the lower or older parts of the colony. 

Locality and geological position. — There are altogether three specimens of this 
apadss m the Salt-range ooQeaticn. The one most beautifully pieaerved was found 
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by Mr. Wynne, at Morab, in the middle region of tbo middle Productus-limestone. 
It fnmia a latluT large arborwcent espaaaAoa, in vhioli the nngvlar lamiflealaon 
of the species can be well studied. The other two specimens are smaller fragments 
and were both ooUeoted at Kluua ia the lower beds of the upper Praduotaa* 
limestone. 

.BmarAt.-- /IThe pveeent speoieB htm in Hi ontwazd appearanee a oertaio aunilari- 
to Iduumea, and we for a time thought that it should perhaps be placed in that 

pcniis ; hilt aftiT a crirerul pxn mi nation of our spwimpns, wo found that thny had in 
reality much more affinity to Thamnitcut than to Idmonea as the bilateral sculptur* 
ingottiielinHiiolieB is only an eztemal fwtnn and not oanaed by a peculiar arrange* 
nmit of tiie eeOa, and as the mediaa dividhig edge ehataoteristio of JdswHM b alto- 
gether wanting?. Aftor haAnnu; thus settled the generic relations there remained no 
doubt that the specific characters were very peculiar, making a distinction fn)m all 
the other species of Thamnuciu hitherto described most easy. There is a single 
specks with • sbiailar number of longHwUnal rows of pores and similadjr lohiut 
braoolKB, and this is Thamniscus bijidus, Eicbw. This species is quoted by EiohwsU 
as coming from the ailurian Or/Aoc^rcts-limcstonc of "Russia, hut. it: seems to repre- 
sent a true Thamniwus. From wliat has been i^aid in the introUuctiou to the genus 
it might perhaps be doobted whether this apeeies really came from those heda^ as in 
Silurian strata the genus Thamniscus seoius to be generally absent and to be rei^aoed 
by the genus Pseucfohttrnera, Roem. TTowever this may he, tlic species Thamn. 
bifidut can only with difficult bo . compared to our Thamniscm serialia, as of the 
fanner only the non-porif econs side is figured, and of thp poriferous aide nothing ia 
stated but that about seven longitudinal rows of pores can be counted. 

The evidence before us is mueh aprainst the probability of the two species being 
identioalt and thus we have ventured to introduce a new name for the Indian form. 

Genus: AGANTHOOLADIA, King. 

The genus Afl n fls o tcK l Mi k made op <tf a very small number of species, of 
which the permian AoatUhodadia aneept is the most common and at the same time 

the best known. 

It baa already been stated that this genua has sometimes been united with 
ThamnUciu, King. As this proceeding is however entirely erroneous, it may not be 
snperSuons here agsin to r^eat the generie diagnosis of JewiUkoeiadkt. 

The colony is arborescent, composed of a few not frequently dividing branches, 
which all extend in about one and the &amc plane. The principal brandies of the 
colony are mostly rather straight, and show from distance to distance a usually ter- 
minal biforoation in whioh the two newly formed bcaoebes deviate equally fitom the 
original direction of the branch, or the principal branch lemaina in its orifpnal 
direction and a lateral branch sets off from it. 

All the principal stems of which the colony is thus composed are furnished on 
both sides with little branohlets wbieh an mnoh narrower than the prindpal stems, 

p 
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and never attain a very oongiderable length. They are about parallel with each 
ofher, always quite free, never joined togeiher, and gire to the principal atems a 
pinnate appearance. Their position is mostly alternating on the two sides, and thej 
nrc c:oneralIy of about equal tluoknan for their whole length and truncated at the 

extremity. 

One side only of the colony is porifenms, and on thia tide the pnee cover the 
ktenl bcanohlflts ai well as the prindpal stems. The pores form nuwtly altemat- 

inir longitudinal rows, which nro mnrt- or loss distiiift. Offon, it spcms, the rows 
are separated from each otiicr by longitudinal ridges on which very small pores (the 
gemmuliferous venoles of King) are situated. 

The non-poriiinonB side is for the most part finely stiiatod longitndinallj. 

From this descriptiiHi it already most clearly appears that the chief difference 
between Acanthocladia and Thamniscuii consists in the modes of niinification. In 
Thamnitcm there is no distinction between stems and branchlcts, as all tlic branches 
are of about eqnal fhiokneas and axe pndnoed hy hiflDcation. In Jeanihoeladiaf 
on the contrary, only the princiinl atema can he compared to the branches of Tham- 
nhcns, while the branehlets are organs which are restricted to the genus Acantho- 
cladia and do not occur in Thamniacua. Tliis oceurrenco of branehlets by which 
the stemi acquire a pinnate appearance is a very peculiar character and makes the 
distinction of the two genera not only easy hut absolutely necessary. 

In the Salt-rancrc wo have found only a single species of Ac<iitthocIadia, which 
la however so much the more interesting as it can be identitied with the pcrmian 
^MUllMlatdja uncepa, SchloCh. 

It was found in the middle region of Hba middle Fkoduetns-Hmestone. 

AcANxnocLADiA ANCEPs, ScUloth., Bp., PI. XCIV, figs. 1, 2, 3. 
ISiiO. JToMlqiAjrfM tMcqw, SehloUMim t Fctt«f«kt«nkaiid«, f. Sil. 
U4S. Xnkara pkUippii, Althaiw: M&iMltir'* Baitr, V, p. 6S. 

1848. FtmtUlU anrept (Scbluth.) Ocinitx: D«u(ich. ZreM , p. 18, pi. 7, figri. 19-3Bt. 
IMO. Aeantkocladia anr/jti ,:s..l.:..iirl K'irr- Mi.ri.trr. lirit, Pitiu. Khji., (i. is, 5. fit,-.. 13-18. 
IBM. J'amninUpcra getnttti, icbtbyontcliia aiirrps anil Iclithjunichis Qrinitii, D'Orliigiiy i ProdrouM, I, 
p. 109. 

ISei. jMHiiwMMmfvc (Behlotli.} GrBannUt t D* pttnf. fom. «de. Mpr, pf. SS, 46. 

1881. A'^anihMJmUmmtMfdBaJUaL) QmmUM: FMhUiik. J k tttMimk, vaL IV, p. IM, IIS* 



Tlie colony is composed of several slender erect branches, whicli rise from a 
common root and hifnrcate frequently in the vicinity of this root, while further on 
the hifaroalion takes place col j rarely and at great distanoes. The hranches are 

oonsiderahly thicker near the base than Further on ; at the root the thickness can 
be estimated at a litUe less than two millimetres while further on it is on an 
average 1 to l^mm. 



fig.. 2t;-27. 
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Thosr principal branches or stems send off on Iwth sidw lifttle hranchleis, which 
arc only about half the (liickncRS of thi? stems, remain generally short, arc but 
little tapering, and truncated at their extremity. Thej arc situated either opposite 
or alternating along the aidea of the atema and remain nearly alwaya aimple» only 
in rare ( iscs sending oiT lateral branchlcta. Their number and distance from each 
otlnr is rritlujr variable; there can be counted from live to ten within a lonjth of 
10mm. Generally they are directed somewhat towards the front, forming more or 
leaa acata angjlea with the principal atam. Bometimea hawtmt iliey are placed 
nearly at right angles with the prindpal atema. Ibeie bmnoUeta ghe a diatmctly 
pinnate aspect to the wliole colony. 

The surface of the stems is flatly vaulted on both sides, and bears on one side 
the comparatirely small cell-openings. These form loand pores with slightly project- 
ing maigina; they axe amnged generally in three altemating longitodinal rowa, but 
in exceptional cases up to six such rows may ocrur. As the rows alternate, the pores 
show also a more or less regular quincuncial arrangement. In well preserved speci- 
mens there extend between the l<nigitadinal rows low strips on which very small pores 
are distributed. These must very likdy be talcan to represent the gemmnliferoos 
yeaicles of King. 

The non-poriferouB side is either amooth or shows a very fine longitudinal 
striation. 

The ipeoiea seems to have attained rather ooniiderable <«m^lm|<i, m branehes 
of about 80mm. length arenot rare. The maTimnm aiie may hare been about 

100mm. 

Locality and geological position. — There are several more or less extensive 
ftagments of thiaapeeiea in the Salt-range collection, aU oceorring on one slab of 
maty brown limeatmw^ whioh oontains also the specimens of Thammscus dubiust 
8ohL»and Phyllopora Cfihrllum, Kon., described above. The slab was collected by 
Mr. Wynne at Morah in the middle region of the middle Productus-limestone. 

HmmtIr. — Though the fragmenta of this speciea an not veiy extensiTO and 
their pr aaa rva tiop ia notezoellent, yei it aeema to na that they can aafely be identi- 
fled with Schlotheim's species. The fragments arc all fioin rnflicr low down in 
the colony, especially the fragment reprtscnted in fig. 2 PI. XCIV, which is broken 
just above the root. This may quite suffice to explain the slightly more robust 
condition of tiie Indian apedmena and the aomewhat more irregular lamifieation 
than is generally observed in European specimens of the species. That the species 
is rather variable in Europe also is sufTiciently sliown by King's drawings. The 
Indian specimens hold about a medium between figs. 13 and 11 on King's pi. V. 
On. the whole, we think, the detennination of these foasila aa Aetmihoetadia tutMpt^ 
8bhl.» cannot be subject to much doubt. 

The species is one of tlie most characteristic and most, wide-spread of the permian 
formation. In Central Europe it occui-s sparingly already in the " Kupfenichiefer," 
andia voy oommon in the Zeehatein, quite aa oomnum ia it too in the ICagnerian- 
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limestone of England. From ^be penniim hoda of Busaia it has alao been quoted, 
and in America cither tlicsame speoies occurs in the permian strain of Kansas, or 
it is represented there by a very nearly related form wlucb has received from Swallow 
ihs name of Aoanikoekidia amerieaHo. It ii very difflcolt to judge of tbis ktttt 
fnm»Miiiitherafigiim nor mi eiaol description exists. From the few nanula 
made by Swallow, it seems to xis very doubtfol whether AouM, MMfiooMoan 
be distinguished from Acanth. anceps. 

The oocunonoe of the permian form in the 8alt>range is again ol xaaA geological 
im|>orta&o<^ and oonfimu once mors the opini(m expressed already that the middle 
and upper dirisioDS of the Froduotus-limeetoiie must be placed in the permian 
formation. 

Bttb-Kingdom: VEBKES. 
Class: ANNELIDA. 
Older; OH^IOIOBA. 
Sub-Order: tUBJCOhK, 
Family : f 
Genus: SPIEOEBIS, Daudin. 

Thouf;h the Annelida in general present not much infen'st to the palreonto- 
logist, yet they cannot be altogether neglected ; tboy sometimes contribute evidence 
towards tbe solution of geological questions. 

The genus Spimrhis is one of those which bare to a certain extrat a geological 
value, as its distribution is very peculiar. Species belonging to the c^cnu'i are 
remarkably numerous in palseozoic fomiatious, while they are nearly entirely absent 
in mesozoio ones, though the genus appears in great nvmbeis again in the iwent 
period. So tbe appearance of the genus in great numbers can be aonndeced as 
of a certain geologioal Talue. On the other band however it must not V fnrujotten 
that the determination of worm-like animals from their shells alone is rather pre- 
carious ; it might very well be the case that tbe Spirorbi»-\\kR shells of the pakeo- 
soiie epooh were inhabited bj «^ftiiiM«l" deviating Yecy mneh fkom those whioh now-a» 
days dwell in audi ihelb. As however the animals of the palicozoic era will never 
be known to ns, wo must make tbe beet of it, and must distinguish the Shells 
as far as they are distinguishable. 

Thns talking tbe ehanaterB of flie aheil onlj, weoaa deoecibethegenos S^rorbit 
ae oonaiBting of small calcareous worm-tubes, spirally coiled* and find by the entin; 
under-su rf ace to foreign bodies, only the last whorl becomes sometimes slightly 
elevated. Ihe spiral is indiscrimiuately coiled to the right or to the loft, and on 
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the upper aid«iuiMUj]ni]i?idedwitiii»iiioiewleni^ The nnfioe erf 

tbe lihdl it ofteiB move or hm ikfldj onuumimted, bat mostly entirely smooth. 

The genus is numerously represented thronc^hoiit the pala?ozoic formations, but 
the distinction of species is not easy, as ail the forms not provided with a character- 
iatie onumentation ere more or lees alike. 

In the Salt-range small specimens of SpirorhU oeoor OOOUMHiaUy fixed to the 
shells of 3rachiopods, Corals, or the like, but they are not very numerous. I can 
distinguish only one species which shows a cioso resemblance to a form desoribod 
by King, from the permien hedi of the Humbleton Hill under the xuune of SpiroT' 
Mt MiKt «b4 I thiiik I am not mirtaXea in identifyiag the Indian Bpedmeaa with 
thatapeeies. 

1. BmoBBU Bzux, King, VL XOV, flga. % S. 

1648. 4»r«r«it kttir. Vok: OM>k.. p. 9. 

1818. Spircr'ji, (M'Cny) Hcwho : T. N. ff. 0., Tol. L. p. ML 

1850. £>pinfrtu helix. Kiag : MoDogr. lint. P«rau p. Ml fL vi> il* 8. 
ML S u piam Mlm i M it (Mtwfc) CWrito t Djm, f> 40 ^mMImi bum Khgj. 

Theae my snail sheila axe of an elevated ohtnaelj oonioal genenl ahapeb irith 
a TSiy small slightly impressed umbilicus on imp, and n not yery hnad haaak hy 
which they arc fixed to foreia^i bodies. 

The whorls are rounded, somewhat crescent-sbftped in their transTerse section, 
almoat entirelj oreilapping eaoh otlwr, so that within the Tory small point«Iito nm- 
UUoaa nothing of the inner volutions can be seen. 

The surface of the volutiona is smooth and even stria of growth can he dis> 
tioguished with dilEculty. 

The apertnxe is oreaoent-shaped, with a well-xonnded oater maipn or lip, a 
flat straight lower mai^in, corresponding to the base, and aooneaTe inner margint as 
determined by eontact with the preccdin;^ whorl. 

The substance of the shell is tolerably solid. 

The dimensioils of these fossils are so very small, that it is hardy poeaiUe to give 
measnnments. They may heat be aeen faom the drawings on PL XOY. 

LocatUif tmd geological position. — It is not possible for me to give exact nu- 
merical indications as to the occurrence of this species in the different divisions of 
the Producltitt-Iimestone, as Hpecimens of it adhere to the most various bgdies, and 
it is impoesihle to look through all these m search of sneh minute olrjects. About 
half a dozen of them have come to my notice, chiefly ru] < ' i ing to Brachiopods aud 
Corals. They occur in the middle division of the Productus-limcstonc as well as in 
the upper division, but have not yet been observed by me in the lower division. 

In tiie middle diriaion IhareobserTed specimens adhering to specimens of l^piru 
gerella grandis, W., fromUusakheyl and to Spirigerella derbyi, W.,&om E^bigh. 
In the upper division the apeoies has been observed by me adhering to specimmis of 
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Slreptorhynekn jMoMiil'SirMiit, Bay.* and Dtr^/ia grtmditt W., in ilie Cttphalopodft- 

bed of .Ta1)i. 

Eemarkt. — This species is very Qearly related to Spirorbia gLoboma of the 
monntain-liniMtonie which has a umilarly elevated oonioal form, bat they are dit- 
tingnbhable by the mnoh •mailer umbilicna of the Indian f oesil. 

By Gcinitz the present species has been united to Serpula planorbifes, hut I 
think King's species should be kept separate, as Serp. planorbites i& a flat widely 
umbilicated shellt much larger than SpUvrb. helix and in every respect quite 
diScflent. 

Spirorbis helix is a species of the European pormian formation and it* OOenr- 
fence in the Balt-iange is thus not without interest. 

Gernw : 8EBPUXIT£S» Mucohisott. 

Hhis genus is Twy easily recognisable on account of its smooth shell, which lias 
a very singular apponmnce, and in fcsgments oaa only with difficnlty be diatin'> 
guished from fish bones or soalea. 

abeil forma * very long and oompaiatiTely thiok tuba pieaeDiiiigflB the 
whole a latiier equal gentJe oumb and it may attain fhe len(^ ol a foot and mme, 
so that only more or h-ss extensive fmijments of these tubes are commonly found, 
it being very rare to get a tolemhly complete specimen. The shell itself seems to 
haTe been bomewhat flexible ; it is generally compressed without being quite broken. 
The suffsoB of the abell vaa afpareatly afaiiiii^, either entirely smooth, or provided 
with wrinkles, tubercles, or the like. The shell-substance is veiy distinctly composed 
of sercral layers, which seem however not to possess very different structures. The 
shell is always, for the most part, of a dark brown colour, but at the same time there 
aie also many plaoes on which the ashy blaeoolour of Tirianite oaa he ohserred. On 
the whole, in appearance the shell-substance of iSVrpu/fY^^ very nearly aj^roaches 
that of the shells of Lingnlu, OhvJus, and similar Brachiopoda which possess a shell 
composed partly of a homy substance aud partly of phosphate of lime, and it seems 
to me highly probable that the shell of StrpuUtn was of a similar composition. 
The partial fl( xilHlity of this shell makes the presence of a homy suhstailoe in it 
highly probable, as the formation of TiTiaoite is the shell substance prores the 
presence of phosphorus. 

The ^tematic position of the geniiB is Tsiy doahtfnl. That thia singular shell 
formed the abode of some wom«like animal cannot be questioiied, but beyond 
this it is very difficult to make any guess. As far ns I am aware of, there is no 
living worm that secretes phosphate of lime in its shell, though there arc several 
that form homy tnbes. But all Hus u of no avail, as among the worms but very 
Uttto oaa he inferred as to the nature of the animal from tiiat of the tnbe whidi it 
inhabits. The position of the genus in the dais of the Annelida must thus be 
oonsideied as rather arbitrary. 
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The genus Serpulitet has diiefly a palaK>zoio distribution, and apparently its 
obiel deTdopment was in the aOnxkn peonod. In the oarbcmifemu period fbeie 

were still several species, but in the overlying penaian fonBatioa the of 
the gcmus lias not as yet heon recorded. 

la the Salt-range a single species occurs which is restricted to the lower division 
of tlie Frodmiiu-linieitoiie. 

1. SEitTiTum xmnoTO, Wnagen, n. sp. ; PI. XCV, fig. 4. 

This is a very large species, and when complete, it must have been of great 
kngth. .AahowemroiUy afragmentof Itislmown.itiBimpoMiblefnrmetoindi- 
OAte to what riie the species may have grown. 

The frngment that serves for flescription is entirely compressed, and shows at 
the same time a flat very e^ual curve. Its original transverse section must have 
been circular, hut in its present state of pteMrvation ^bm two lateral parts are almost 
incontaet.- 

The substance of the sh(>ll is thin, more or less membranneoDiis or hnrny, and 
must have been soft and flexible, as notwithstanding the great coDiprcssiou it has 
undergone, it is nowhere disfznotly broken, but bent in and out in narrow curves, 
whioli eaa raly be explained bj supposing tiiat the diell was originally fleziUe. 

The surface of the shell is entirely smooth ; eren w^ith a powerful lens no striae 
of growth can he observed. Owing however to the great compression the shell has 
undergone, it is covered everywhere with irregular transverse wrinkles. 

The sfaell is shining^ of a dark brown oolour, changing in plaoes into iiie adiy 
blue tint of TiTiaaite; it is composed of many thin lamellia wluoih easily sejpaiale 
fran each other. 

The fragment has a length of aiMUt 115mm. with a breadth of 20mm. at one end, 
and 18mm. atthe other. There is no aperture at either aad of t^ fragment, so tint 
it must belong to some middle part of the shell. Acoording to these data the entire 
eheU must have attained a lentith of nearly one metre. 

XMfolUjf and geological position. — The only fragment of ttis species that 
ezistB in the Salt-range coUoetioa was found by Mr. Wynne at Ohidm, in the daric 
flmdy limestones, weathering of a msty biown, composing tliere tbe lower dirision 

of the Prodnetus-limestone. 

Me/narks. — It is chiefly to Serpulitet mambrtmaoeut, M'Coy, that the present 
species may be compared, as the substanoe of {he shell in the two seems rather 
aimilBr. liie Lidiaa apeeies oan howerer be distinguished Dcom the Eoropeaa one 

l^tho absence of the thickened parts on both side'; of the slicll, and by the much 
larger size. The Indian shell seems indeed to be the largest hitherto made known 
within the genus. 

Of the group of forms witboot lateral thiekenings, to which the present species 
belongi, none is known above the silnriaa period. It is tterefore of sniie intenst 
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to sec this division of the genus re-appear in atnte so oompuaiiTdy new as tli« 
kmvt fUriaon of the Rodnotua-limertoiie. 



Bttb-Kingdom: BCHIHODliBXATA. 

Class: ECHINOIDEA. 
Snb-daaa: PAUMHINOIBBA. 
Older: PBBISOHOBOHINIDJi. 
Family: ABOff^OOIDABJDJl. 

Genua : EOCIDARIS, Desor. 

Tlie only romnins of thh f^onus in the SalUxsngB eoUfiotion tot somfi interam* 
bolacral plates and a number of spines. 

Though theie matenab aie Teiy Manty, they might still possibly aerve to dnei- 
date the ^atemalic podtiiMk of the genus, which haa been made lomewhat douhtfol 

}lf Quenstodt. 

Qucnst(>(lt in his " IVtrofactenkundc Dcutschlands" admits only the carboni- 
ferous species iu the genus Jiocidari*, while he brings the permian forms into closer 
conneetkm with (Hdvri* grwtdmm, Gdf., of the HuMheUcaUc, and wi(ji (Mark 
proper. When however Cuinitz in the "Dyas" expressly writes: — "Thefonnof 
the iiitorarabulncril jilatcs is distinctly hexagonal," I cannot see any reason why 
the pormian form should be excluded from the gonus. I even think that Quenstedt 
hinuelf Hgnraa quite distinetly hezagoml intenunhnlaoral plates even of Oidtui$ 
gramdmva (Meft. Deatidtl., Yol. in, PL LXYII, fig. 8), and thua pediapa 
this species also had better be tran'^ferred to Eocifl'irin. 

The forms that have been mentionetl are all very small. Eocidaria rossica, 
Buch, which occurs plentifully in the upper carboniferous limestone of Mjatshkowa 
is mnoh larger. l!he plates of this speouss seem however to be nearly ahnijs mnch 
deterionit<'d, so that even the crenulated margin NItBd the tubercle is mo^y obli- 
terated, and tho exact outline and natttio of the margins of the plates can mely 
be well observed. 

Ibis latter point oan be well seen in the speoimoia from the Salt-rsnge, which 
however belong to a different species. Tho mai^ins of the plates are vertically cut 
only on two sides, while tlie remaininj^ mnr^insare obliquely lieveled, thus indifntin!; 
tliat the plates were only partially joined together ilrmly, while in other diret'tit)ns 
they were probably partly overlapping, and moveable to a o«rtain extent. Tho shape 
of tiie plates cannot be Tscy ezaotly deteimined, as coehalf of than an always broken. 
The sonlptuxing however exactly corresponds to that geneially oocuning in .Ebetiiaris. 
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Now t1xNigh1ih«ae piatn an gigantic in comparison vitll tliflir congeners in the per- 
mian formation of Europe, yet Iht-ir ])osition in the grnus cannot ■n cU Iw doubtod. 
In this case however the genus Eocidarit cannot possibly be pkced otherwise than 
in the family Archwoddaridce, as in this family only do morwble mteramTmlacnl 
plates ooonr. 

In the Salt-rango, fcBgniMitB of fhe test as well as spines of this genus are not 
mny, hut tViey arc always in such a disunit^l state, that it is often difficult to decide 
what may Iwlong to one and the same individual or species. Tha spinM ehidly 
•bow very varying foniis. SometimM they a» rather largs^ thkiUj fusifoEm and 
bear Tsry coarse TCgolarly arranged granulations, sometimes they are much smaller 
and provided wifli a very fine irregular granulation. But these dilTerent shapes are 
always found together, and I do not think that different species arc indicated by 
them. Thus there would be only ono spedea of the genua in the Salt-range, and 
this baa already long ainoe leoeiTed the name of (gdark Jbrbetkuia fnm Mona. de 
Konlnok. 

1. EoonuBn kubbsuka, Eonindc, ap. VL XCV, fig. 6-10. 

1863. CVrfarM /orh<r,i„.i.i. Kinn„ li : Qn.rt. .lourn. Geol. Soo. Lond.. Vol. XIX, p. 4. pi. IV, flp. 14. 

1S63. OWurn//ri<-jn.i/M, K-nmcl: - iV.^^ile* i«Woroiqart de 1' Inde, p. 22, pi. Ill, 6|?». 1-2. 

Tlio species was founded by Mous. do IConinok on a number of isolated spines 
brought from India by Dr. i'lenung. 

The spines are not rare in the Salt-range ; isolated plates of the body are how- 
ever much rarer. Nevertheless, wherever I foond plates the spines were not far oS» 
and thus it beeomea highly probable that spines aa well as plates belong to one and 
the same species. 

To begin with the plateai they are bige, needy qnite flat, showing only a slight 
onrvatan in either dixeotian. Their genual shape is very irregnlar, but the greater 

nural)er of them have a more or kss octai^onal otitline, wliile only rirely a plate is 
found with a hexagonal or pentagonal contour. In the octagonal plates, the upper 
and lower margins are mostly the longest, and next in length come the nuu^ins to 
the right and left, while the oomma of the somewhat irregnlar quadrangle thua 
formed are irregularly cut off, whereby the remaining fr^ur sides of the octagon are 
supplied. In the hexagonal or pentagonal plates one of the lateral jnargins is long- 
est, and joined to the upper and lower margins under approximately right angles ; 
the oQur margins are formed either by a Tsry abort lateral margin and oonre> 
apondingly long edges catting oS the angles, or these oblique edges m.iy extend so 
hx that liie lateral margin entirely disappean^ and then a pentagonai plate is pro- 
dooed. 

Of all these mai^ins mostly only those directed townrda the upper (?) and 
lateral sides are ont vertically, whQe tiie othen are obliqnefy beveled, so that the 
outer contoar of the plate remalna untouohed. Thus probably the plates reeted 
partly on each other like scales. 
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The surface of tlie plates u ynj ebaraoteristioatty OTmunented. Each plate 

l)f»ars in the middle a Tcry lai^e primary tuborclc, supported hy a high clfvalod. 
neck, famished on its upper edge with a deeply crenulated collar. The tubercle 
itaalf is nearly alwaye brolceii siray, but fJw drenokted odUar is so much the better 
eiposed. In tha depth of ti» oavify wbioh had beoi oooapied by tbe tubetde, » 
rather large foramen is observable, pointuig to the perforated nature of the tubercles. 
Round this very thick and largo central primary tubercle a rather large smooth 
sorobioule of a somewhat transversely oval general outline is developed. This is 
again surnnindBd by a very nairow sorabioalar margin, wbieh is hovever nowheio 
interrupted and bears a single row «f not unmerous, lafher largSb distant seoondaiy 
tubercles. 

The jradiols have been described already by Mons. de Koninck, and are that 
part of ^bm antmal npon which the speoies baa been founded. Tlej are however 
apparently Teiy Tenable in shape and omamwitatinn, and I must deaoribe tbe differ- 

ent shapes separately. 

The shape originally dt'seribed by lions, dp Koninck, and which must be consi- 
dered as the typical one, occurring at the same time must fruc^ucutly, is thickly fusi- 
form, not quite distinotly pointed, but moaily with a somewhat blunt or more ot 
trunoated OKtremi^. The spines are generally rather flattened on one side and 
thus acquire a more or less triangular transverse section. Towards the articulating 
extremity the spines are distinctly tapering, whereby a tolerably long distinct 
but never Tory thin neek is produoed. The head is thiok, provided with a strong^ 
prominent ring. Tbe artionlalang fooet is comparatiTely small, rather deeply sunk 
in, perftnated in tiie ndddle, and surrounded by a prominent strongly crenulated 
margin. 

Another shape that is to be found often on the same slab as the preceding one, 
is long and baoUhury. These sinnea are thin, not more than 8 to 8 millimelxes in 

thiokoess, and comparatively very long. They are but Tery little or not at all 
tapering towards the head, and thus the neck is only distinguisliable by the smooth- 
ness of its surface. The stalk is also of a somewhat triangular section, a little 
flattened on one flide^ and is provided with a fine longitudinal ribbing, on which 
fine granules are placed. The head is not very thick, is provided with a but very 
slightly prominent ring, and bears at its extremity a amall artioulating facet snr* 
rounded by a crenulated circle. 

The third shape comprises spines of a muoh smaller aiie, which were probably 
attaGhed to aecondaiy tuberoles. They are fiuifbrm, tapMing at both ends and not 
TSiy thick. The surface of these spines is almost smooth, only proTided with a 
very sb'ght irregular granulation exhibiting somewhat the appearance of chagrin 
leather. The section is circular or somewhat elliptical but not triangular. At one 
end of the spine the surface becomes entirely smooth whereby a sort of neck is 
produced. Any head is however entirely absent, as well as the ring which would 
aurronnd it. Tbe spine is simply terminated at one end by a small hoUowed-out 
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■ftkmlatillg facet. Tt <«*niifvt tw imMij i<afawmitmH whathwr Oxin t»M4. wm gTMnlafixi 

or not. 

The materials of this sppcies at linnd arc not suflBcicntly well preserved to c:ive 
any measurements. The dimensions of the single parte can best be seen from the 
drawings on Fl. XOY. 

Locality and geologioai poaition. — The pfeBont ipeoies is entirely restricted to 
the solid limestones, im[)roijn;if(!d with silica, composiny; the middle n'E^ion of the 
middle division of the Productus-limefitone. Thus the spines as well as the inter* 
amtmlacral plates axe nearly alwaye silioified, and this oiTouaiitanoe makes it so 
eztramdy diffl«ult to obUun tdemUy weU preacrTcd qyecimena. The tgtdmiiOB 
aro aliraya exposed on weathered surfaces of huge limestone blocks, and geoflially 
there is no means of separating them from the matrix. Thus, though the species is 
not verj' rten, only very few specimens have been brought away by Mr. Wynne 
or by myself. Specimens of spines as well as of intenambnlaeal plates liftTe been 
found at Eatta, at Golawili, at Chidru and in the Baz&rw&n. 

Memarks. — It must be very much rcc^rcttcd that no better materials are avail- 
aUe of this species, as beyond doubt it is one of the most interesting in the Salt- 
lange. The small fragments ayailable point alxead/ to very peooliar ehsnotan in 
the spseies. If we paas in lefiew all the forms of JBMidorjs deieribed up to tiie 
present, we find that there is only one which on the whole rather nearly approaches 
the present species, and that is Eocidarix rossicti, Ruch. This sprn-ics rilso has inter- 
ambuiocral plates, of a very irregular shape, and apparently very loosely joined to- 
gether. It is true that Tmntscholddesefibed this spedes as an JreiUBoeidari§ ; but 
its characters, as pdntsd out by Qoenstedt, are those of Eoo'ularig and not of ArchtS'^ 
oetdarii. The absence of a creniilation on the collar round the tubercles must be 
attributed only to the mode of preservation of the specimcus, as Mr. Trautschold 
himself nmarks that on the xadials at least, the artienlating facet when perfeotlj 
well preserved beaxs sndi a ormubtion that oan hardly be absent on the tabendea 
under like conditions. From our Eochli^ris forbetiana the Russian species can very 
easily be distinguished by the much smaller size of the interambulacral plates and 
their very different outline ; also, the radiala are much less massive. 

Of other forms, chiefly LepidooidetriM must be compared. The general ehame- 
ters of the interamholaeral plates are very similar in botli fossils, but in Lepido- 
cidaria the plates are on an average smaller, the tubercles almost minute and devoid 
of a crenulutcd collar, and the spines are entirely different. 

All the species of true ArdkaoeidttriB can be easily distinguished ficom the form 
here nnte conwdemtiwi, by different soalpturiog of the intenunbulacral platee» 
ebaracteristie of the genus. 
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Class: CRTXOIDEA. 
Older: EUCBINOIDBA. 
Sub-order: TBSSELATA. 

Family: CYATHOCBItflDM. 

Cieuus : CYATUOCRINUS, Mill. 

The (li^^tinctlon of tliis ironus from Poferiorrinva is very difficult if one has to 
deal M'ith specimens ia wliich the upper vaulted covering of the body and the arms 
aie not preserved, and tiie detcnninatkiii of radi gpedmenii must nlways femain 
MHoewliat arbitraiy. 

In t^oncral, at least ns rccnrds carbonif<'rou9 and pprniian forms, one is wont to 
consider as belonging to the genu:* Cyalhucrinm those forms only in which one nearly 
symmetrical interradiale male is inserted in the oyde of the first radials, so that, 
thougli tiie body b in fsot not qrimnebiod, ^ On 
tfa« oontasryt the fonns generally placed in the genus Poteriocrinut, arc those in which 
then? occur two or three anal intc iTadials, of which the first is inserted ol)Ii<juely 
between one of the parahasalia and one of the radialia, while only the second is dis- 
tinotly a membdr of the cycle erf the xadials. 

Both theie genera are richly represented in the carboniferous formation of 
Europe, and extend with a few species up into permian beds. Tin- first of them 
contains the wide-spread pcrmiun sjxHiies Cyathocrinm ramotm, Schloth., while the 
lecond has up to the present furnished a repxesentative* Poleriocrinm quen$tedti, 
G<dovk. only in the Buinan permian formation. 

In the Sjilt-range several species occur ; they all however seem to correspond 
more closely with Ciifithocrintm than with Poteriocrimis, thoug'h no snflRciently well 
preserved specimens have been found to allow of a perfectly safe determination. 

Two groups of fonns can be distinguished among the Salt*nnge specimens ; one 
gronp vitha small body and a very small lancet-shaped anal iuterradial piece, and 
another proup with a larf^o body and a squarish anal uitemdial jiieee. For both 
these groups representatives can be found among the species already described from 
(^hsr eonntries. 

The flist gronp has its xepresentatLvie m tbe well-known OgaihooHniu roiMOMW, 

Schloth., of tlie permian fomiation of Europe, though the specimens from tlie Salt- 
range are at least twice as large as those from Europe. The second group is tyj)ifie<l 
by the gigantic species Cyathoerin«$ konineH from upper-carboniferous beds of 
Anatndia. Each of these groups is represented in the Salt-range by two qiedeB* 
all of whieh ooonr in tlie middle dirisian of the Productoa-liueBtone. 
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We htsn thus within tiie gemu OffoOMrinm to distiagvidi in tlie Satt-iui^ 
fhe fbUowing species 

L— Group of CYATnocttiinji nnnirrKi, Clarke. 

1. — CfaiiocrtHHi gUmUma, \Vaag«ii, u. sp. 
„ virgmttHtii, Wugen, n. wf. 
IL^Grocp of Cyatiiocrinus kamost s, Schlotli. 

3. — Cgalhocrinu* tHdicms, WoageD, n. sp. 

4. — n JmMmmm, WaiQian, ■. fl|t. 

As will be tern feom the names here introdtMsed, none of these four ■peoiee can 
he identified, with any hitherto deaoihed form. 

I.— Gboup or 0TJTM0CBINV8 KONINOKI, Clarke. 
1. OTATBOCBXKtia flpLXjLisTO, Waagen, n. ap., FL XCTfnt figs. 6—12. 
The hody of thia yery hurge apeeiea ia known to me onl j hom iaohited plstea, 
hut aa nearly erery one of the (^dea composing the hody ia repreaented, the apeoiea 

can he fairly reconstructed. 

The body sec'iu» tu liuvo been somewhat inilated, cup- or balloou-sliaped, and 
waa oompoaed of three cjrelea of platea, ew., the kf^rtAataUa^ the jparaAoMfja, and 
the radialia. Of the iiiterradialia analia only one is known to me. 

Of the infrabanalia none is presorved in the Salt-range collection, but from the 
impressions left on the parabasalia, it appciirs that this first cycle was composed of 
five pbtes, the upper margiaa of which formed a pentagon with nearly straight 
sides ; hut ahwa^ in .ttda first cycle the interradhu anaUt aeema to have beoi' 
marked by a certain ip'cgulaiity in the plates, as tlio Imvcr margin of the lateral 
parabaaalia is developed unsymmctrically. The parubasaliti are of a more or Xosm 
regularly pentagonal outline, the height being equal to the breadth, while the para- 
hamte which waa in contact with the i$U9ira^^Me amaiet waa pvohahly hexagonal* 
hnt no apecimen of this plate is preserM>d in the Salt-range collection. Tbe pardba^ 
aalia are all well vaulted, but otherwise they arc smooth, A^thout any sculpturing. 
Of the radialia, probably only three were of a (^uite regular shape, while the two 
adjoining tbe iiiierradial0 tmate were probably more or less irregnlar. As it is, only 
a few radial pieces of a quite regular shape have been found. They are dcprcsBed* 
pentagonal, much broader than high, tlie entire upper hn adth bi iiit^ occupied by a 
large articulating facet. At its upper extremity the plate extends internally in a 
somewhat Bwallow«tailed process. The outer surface of these radial pieces is strongly 
vanlted and amooth. The greatest hreadth of these raduMa ia at their lover extre- 
mity, so that the whole body must have been contracted at ita upper margin, aa we 
■ee to be tlie case in Cyathocr. konincki. 

On Pkte XCVI, fig. U, I bare figured a plate which I take to be an interradiale 
«MMle. The piece ia irregniarly four-aided and of an unequal thickness, heing thicker 
to the right than to the left — a condition which might however liave been produced 
by abrasion before the piece had been imbedded, and the strata in wlu'ch these 
crinoids arc found do show signs of strong wave-action at the time of their deposition. 
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Tlie piece is Taulted outside and smooth. The irregularity of the general oatline 
of this piece suggests the proliablc existence of gome otlier inferracliale anale. 

The stoms with much probability belonging to this species arc tliick, round, coni« 
posed of numerom low eslvocLi (joiBts), fonr to five Ham u broad as they are high. 
Thay are often fUckly end inr^ularly aet with dnlii, Imt ibiey jvat aa often quite 
smooth. The articulating facets of the joints show a large round median canal, 
surrounded by a nnrrow Iwlt of fine granulation, after whieh a rather broad amootb 
zone follows, while along the margin a rather coarse radial notching occurs. 

It ia not possible to give any measurements, as onty ftagmenta of the speoiea 
are knoirn, and the dimensions of these may hest he seen from the drawings. On 
the whole, it is very probable that the form of the body Mas to a certain extent 
balloon-shaped, as is the case in Cyathocr. kouiticki, the greatest breadth not being 
situated at the upper margin, but about in the middle height of the body. 

ZoeaU^ andffeolegiealpotitioti. — This is one of the commonest species of the 
8alt>nnge, as fragments of it fOI the beds of crinoidnl limestone in llie middle 
dlTiaion of the Productus-limestone, which attain locally a thickness of more than a 
hundred feet. But though the fragments are thus heaped together hj millions, yet 
I never found a oomplete body. Mostly the frngawnts are straogly rolled and 
hraken* indicating a strong ware-action during the formation of these crinoid-lime- 
stones; only very rarely are well preserved single plates of the body found, when the 
limestones become more murly in certain beds. Such is the case at Virgal, where 
marly beds of a red colour are intercalated between the oompact limestones, and in 
these marls some better specimens can be obtained. Other such loenlities were west 
of Khura, at the brise of the upper Productus-Umestone, and at the village of Khum 
itself J in the top beds of the middle division, also in the Chittawan and at Bitot. 

jBi0iM«rte.— The spedes wMoh aeems to be most neaify related to the one 
wilder description is Cjfathoerinue iotdneki, COarke, whidi baa been desoribed by 
Hons, de Koninck from carboniffrous beds of Osterley on the ITunters River of 
Australia. The diagram given of this species by Mons. dc Koninck is however not 
in accordance with the othei figures, as in this diagram the infrabmalia are trian- 
gular in shape, and ooneqpond by one of th^ udea with the basal side of the 
parabataUay while in the other figures the infireAMoUa am quadrangular and alter- 
nate with parabamlia. I think the diagram must ho. erroneous, and the qfher 
figures correct. If we now take these representations for comparison with the 
Indittu specimens, we find that thwe foists a strong typical resembkmoe between 
the two, and it appears highly probable that the body of Cyaih. poliatkna, W., had 
the same general globular sbnpe as Cijafhocr. kom'ncki. other well-marked 

diiferences exist. The Indian species is much smaller, and its parabasaliu are with- 
out radiating ridges. Thus it is evident that they form two distinct species, hut 
it is interesting to observe here a form so nearly related to an Australian apeeies^ aa 
sueh an occurrence is rare in the Salt-range fossils. 

Of othiT species none is known to me which could be more particularly com- 
pared to Cyathoci'. goliathutf W. 
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8. CTATHOCRurus viRGALEireis, Waagen, n. sp., PI. XCVI, figs. 13-16. 

Another but a much smaller form seems to be indicated by some ^arabasalia 
and sevwal ftagments fA stems- ooOeeted "hj me at IHligal, but thematefiab aie very 
scanty. 

The parabmalin are irregularly five-sided, or somewhat six-sided, as the basal 
faces of the plates are made up of two rather indistinct facets. They are flatly 
Tanlled la amy diiMiion and qniie anooth. Their duaf diaraoter Innrarar ooop 
sists in the dvomnstanoe that they are somewhat broader than high. 
Of the rcicaining plates of the body, notbiriL,' is Vnown fo im\ 
To the same species belong with great probability some fragments of stems tbnt 
are not very thick and decidedly beaded, eacli joint being somewhat swollea in the 
middle. (Hie jointa ate irregular in thiokness, bnt general^ thaj an oompantivety 
higher (thicker) than in Cyathocr. galkMm, Tha arfiMdating facet is pierced in the 
middle by a iaige aanal and beaia a xather oottsa notefaing along its oinnm* 
feienoe. 

LoealUf and geotogieal iNMiMon.— >The spedes seems on tin irbola not tan, 
though it ia oartainfy lazer than the prooeding one. It has however no doubt fdv- 

nisbed a large contingent of the fragments w ith which the crinoid beds of the middle 
Froductus-limestone are filled. The parabasal plates, described above, were found 
by myself in the same red marl-bels at Tirgal which famished the pieces of 
^foihoer. goUatkma^ Fmgments «i stems probably belonging to the speoies waie 
collected by mc at Yirgal in the Oocal andOrinoid-bed«» and in iS» Ohittawin (mid- 
dle Productus-limestone). 

Remarks. — It might appear somewhat doubtful whether the present species 
should be sepamted under a dtstlnet name from the preceding one, as in gwenl 
appeanaoe ^3iMpar<tbaaalia, the only parts that arc known to me, very much resemble 
the same parts of Cunthocr. goUafhiis, and are chiefly distinct only by their smaller 
sise, so that it appears very possible that they only represent the young state of the 
larger ^ecies. I held this opinion myself for some timCi bat after careful con* 
sidantion I came to distinguish the foims, as very probably indicating the eael ^kf m^ 
of two different species. The smaller plates presented a very constant siz^ and 
always deviated from tlie larger ones by the circumstance that the transverse 
diameter was greater than the height, while in the larger plates both dimensions are 
always exactly identicsl. also the shape of the smaller specimens was always more 
strongly unsynunetriflal than was obserrad in the majority of apedmens of QwMe- 

Crinus goliathm. 

Thus it appeared to mc highly probable that the smaller plates belonged to a 
fpeoiea diflbrent from CgiUhoer. gnuioim, and aoooadhigly I introduced a new name 
for this speoies. 

From Ofathocr. konincki, Clarke, the present species is easily distinguishable bv 
its much smaller size, and by tlie smooth parabasal plates. It is however probable 
that also Cyathocr. virgalenm bore a certain affinity to that Australian species. 
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IL— Group of CYATIIOCRINVS ItAJifOSUS, Scliloth. 
3. Cyathocrinus indicus, Wiuigen, II. sp., PI. XCVI, fig. 1, 

The materials of this species, though not very complete, are yet sufficient to 
give a tolerably full description of it, the complete body, without the arms, and the 
Rtem being known to me. 

The species it of Mtbor miall dimwiBon^ althougli neu'Iy twice m lavge u tti0 
true Cyathocrinus ramoans. 

The body is of an elevated eouical outlmo with entirely straight or but very 
BtHe TBnlted ndn. It is compoeed of three cycles of plates* «ir., tlie infriAatatta, 
Hbe parabataUa and the radialia. The infralmsalia are five in number, and of an 
approximatoly quadrani^nlar outline. In general confij^uration however they 
appear geniculated, the truly basal port being turned inside and forming a little 
triangle, all five triangles together composing a round, artieulating, facet for the 
insertion of the stem. That part howevor which hdongs to the outer wall of the 
body is tamed up, and shows on the whole a pcnt.i<^onal outline. It is somewhat 
vaulted transversely, accordinir to tlio ourvaturc of the outline of the artic-ulatini^ 
iajixi below. This pentagonal upright |>art of the infrahasal plates is about as high 
as itis hroad. The angle by whibh it is marked off firom the basal part is ohtue 
and mther 8harj>ly marked. 

The pnrahanalia are also live in number, alternating with the iiifrahasnlin. 
Thusf axe much larger than the latter and a little vaulted in every direction. 
Poor of tlian arc pentagonal, the lower side often forming a bNdcen line ; the 
pentagons are somewhnt hi^er than hroad. In the fifth pkte the upper ootner of 
the pentagon is cut off, and thus this plate Ix'coraes hexagODid, though the sixth side 
is Tery short. To this short sixth side the very small interrttdiale utmle is jointnl. 

The five radialia alternate again with the parabatalia. They are all of au 
ahout equal shape, short and broad, and on the whole smaller, hut move massive than 
the latter. Their general outline is short, rereised, pentagonal, the longest side 
being above and nearly for its entire length oceupied hy an articulating facet. The 
surface of the radialia is vaulted longitudinally as well as transversely. Two of the 
radMia axe very slightly irregular in thdr outline^ being a little shortened on one 
aide, to glre room for the very small inlerradiale entale which is inserted between them. 

The single intermdiale anale in lifiiid is very narrow, lancet-shaped, and of 
a somewhat hexagonal outline. It projects rather far above the radialia by 
which it is hemmed in on both sides. Its outer snrfiMsehoweyei is sunk in between 
the radialia, and marks a rather deep impraaskm on the body. On its lower side it 
is joined to that one of the pamhataUa whifdi is heacagonal hy its upper oomer 
bdng cut oil in a straight line. 

The stem of this species is very distinctly beaded. Each joint is inflated in tlie 
middle and hean on its upper and tower sidea aomewhal laisad articulating facets. 
At these faoets haye a smaller diameter than the body «{ the joints, it oomies that 
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Mch joinl beus at iti knrtr and vpptee and a mooih ting, oawed by the nuNd 

position of the articulating facets. The beads of the stem, which are made up of 
the swollen bodies of the joints are thus separated from each other, by smooth 
deepened spaces. The articulating facets themselves bear a ring of short notches ail 
rooiid the periphery. The median part is ■mooth and pkvead in tbe middle hj a 

not very large round nutrition-canal. 

Xhe ilimAnainna d i||B bodj BTB aS f oUOWS ^— 



Entire !u ;»;ht of Um body ll'S 

Gr^aUvt liiameter »t the upper «iu) . . • . 4 . • 14 «* 

DiMiwtar of tb* MiicaUUng facet at tfa* Itm u UdtHfuUlf • • • 6 n 

GmtMt Mght of tiM <i0«i»M0« I n 

n hntMt „ at •....». M 1, 

teiglit ,. p'y.'baMa 7 ., 

„ bresdth „ „ 6 » 

II htight „ woM a Um . . . ... . . . ■ » 

m breadth » « ^ 

TM^vX tto MmraiiaU MtaU 4 „ 

BiMdtb » » • Mm 

ADKUfonMdbrtlMlatanliraUeoftbebod; . ; . . . flOP 



IiOcalUp and geological jtotitton. — Up to thepreaent there has been found only 
one entile body of tliis apeoaeB. Tbia vaa eoUeeted by myielf at Nuningpobdr in 

the black sandy-limestones, forming there the base of the middle division of the 
Productus-Umestone. Fnigmcnts of the stem were found in tlie immediate vicinity 
of the body, so that it appears highly probable that both belonged to one and the 
same speeiee. Yecy similar stem fragments, wUeh with great probability oan be 
assigned to this species, were collected by me also at Amb in the lower division of tha 
Pioductus-limestono, in the very lowest fossilifcrous beds above the lavender-clays. 

Memarkt. — Tbe present »|)eciet> seems to be very nearly related to Cyathoerinui 
ramoMM, Sehloth, the widely spread peimfim spacte of Bnrope. It ii yery much to 
ue legMttad that the bo^ of Oi wrt e igr la w s *«MMotiw is so tery mm that iqp to Hw 

present the exact characters of the species hnvc remained somewhat doubtful. The 
specimen described by King was dnninged at its base, and thus the shape of the 
infrabtualia could not bo mode out ; the paraba*aliaa3xd. radialia were well preserved 
and it oottld be stated, tbat in tbe anal intenadina tbiee MerradiM^ am a U a wen 
present ; the geneml shape of this specimen is flatly oonical. On the specimen 
described by Geinitz in his memoir on the Nebrasca fossils, the ivfrahaaalia are on the 
contrary well preserved but small. Of itUerradialia anaiia there is only one 
present^ and tiie wbele diape of the body is move ekfated eooioal. Fmn ttla it 
beoomes highly probable, that in the European permian beds two diflnentspeeies ol 
Cyathocrinu* exist, of which the German specimen would represent the true 
Vyathocrimu ramatu$, Schloth, while the English specimen would probably have to 
leowTe a new name. As it is, the Indian specimens show a more close affinity to 
the typical German form than to the English one. 

They are nevertheless easily distinguishable from the Gknnan typical Cyatho- 
crium ramotm. Already the much laiger siae <rf the Indian spades is an aooeptaUe 
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digtiajfushing character. To this can be added the different ihape of the interra' 
4Me male, which is much broader and shorter in Cyathocr. ramosiis than in the 
Indian species. Otherwise the two forms are Tcry similar and can perhaps be con- 
sidered as vicarious species of an approximately equal geological age. 

i. OrAVHOCsnnra KATPAnrns, Waagen, n. sp., PL XGVI, fig. S. 

Also of this sjx3cie8 there exists only a single body, which was collected by my- 
lelf. But though the matarial ihw aeenu to be nther scanty, yet this body deviated 
so considerably from the one described before that I cannot unite both under one 
name, but have to fronsider the present one ns belonf^ng to a difFerent species. 

The body is small and flatly conical or cup>shaped. The sides are tolerably flat, 
the single plates bowever being soBMnrlial raiiltad. Tb» trlmle bo^ ii composed of 
tbne cydm of plates, the «i|/VaSaMil<a,thAjNmii^^ Of each 

of them five are present. 

The infrabatalia have on the whole a £r<'ni<;nlated sliapc, as one part of them is 
bent inside to form the articulating facet, ut the insertion of the stem, while the 
nmainiiig part is bent vp and fonna part of the lateral mils of the body. This 
bemt-ap part, which alone is visible in a lateml view of the body, is very narrow and 
of an aipproximately quadrangular outline. It is flat, not inflated, and is bent only 
In the general curve of the body. The upper margins of two adjacent infrabasal 
platea foil hito one liiMb the five plates thus fonning together a regular pentagon. 

Hie pmruboMiUa axe all regnlady pentagonal, with the exception of one. In 
each single plate the basal side is longest, and the two lateral sides shortest. It 
thus happens that the pentagons become considerably broader than long. While 
tliis is the shape of four of the parubasalia, the fifth is hexagonal, with its upper 
oomer ent off «ad replaoedby a short atzth-sidek for the reoeptioa of the base of the 
veiy small interradiale anale. AUtho jKmiftaMfiaaire alightly inflated and present 
a surfaee vaulted in every direction. 

The radialia are all tolerably equal in size and shape, only two of tbem are 
slightly shffictened httonlly to mahe room fnr the nnall ktierradiale amie menlianed 
above. Their shape is Tory strongly pentagonal transversely, the longest side be« 
ing above, bearing an articulating facet nearly as long as the ivhole plate. Tin? 
shortest sides of the pentagon are the two lateral ones, while the two remaining are 
of a medium size. These radial pieces are rather thickly swollen in the middle of the 
upper margin while they axe somewhat attenuated towards the lateral extremitiea, 
whereby little grooves are formed where two of the radialia meet. 

Tlie single interradiale anale has Ijeen lost in the sppcimcn that serves for 
description. From the place it once occupied, it can however be judged that it was 
wry small and narrow, probably in shape similar to that of the preceding species. 

The stem of this species is weU known, and there can be no mistake about it, 
as portions of it were found hy luc in eonnection with tlie body, though in detach- 
ing the specimen the stem was broken to pieces. The stem is remarkably thin, and 
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eompowd of nther high smooth cylindrical joints, irhieh tn as high as they aie 

hroad. The articulating facets are 6mo<rtb in the middle, n-ith a row of small notches 
;il I round, and pierced in the centre by E vsty amaU caiiaL On the whole the stem 
Li very similar to that of E»ori»u», 

The meaamemeati ol the body bcm deaoribed am aa foOtnr >~ 



■Bdi«iMigU<i( a«Mr lo an. 

Greatest dinmeter *t the upfi r end . . 18 ,. 

DUmeter of tb« utieolatiug i»cxl tA the lown ntmuitj • • • . 4 „ 

Owtoit heitfht of tU i iiffwi fW a 2 „ 

■„ bmidik » H 4-6 « 

at hi^hk <f ths jMMAttMite ....... .Sk 

„ breadth ,. „ 7'6 » 

„ het|cht of the twdiali* in 

limiiiUi U-f „ 

Brsadth of the imUrmdiaU tmalt In 

A^feanailqrtlwktMlmlbotikiMr 



LocaUlf and geological poriiion. — ^The only ipecimen of this species known to 

me was collected by myself at Katta in yellow limestones forming the base of the 
middle division of the Productus-limesione (l>ed No. 12 of my note l>ook}. Ihc 
stem was aUll attached to the body, but the arms were wanting. 

Bemarik». — The species here under oonaideration is Tery nearly related to the 
preceding one, but is easily distinguishable by the different shape exhibited by the 
whole body, and tlio dilTcrcnt devi'lojimont of each of the three cycles of plates 
composing the body. It needs, only a comparison of the measurements given of the 
two species to beomne aware of these differences. The exceptional thinness of the 
stem is alao a dianwter wortiiy of notica All theae difEenncea are not veiy nmoh 
it ia true, but they seemed to me quite too consideiahle to admit <if Uniting under 
one specific name the two forms here described. 

To the true Cyathocr. ramosm, Schloth, the present species is perhaps still more 
nearly rdated than fiw preceding one^ bat also in this ease the rise of tiie Indian 
species i.s about twice that of the European permian form, and also the shape of the 
»in^lc plates is somewhat different. The genus ^Pkitdoerinm of Ikantsohold mi^t 
also be compared. 

Genns P HTDBIOOBINTTS, Trantscbold. 

It is in an absolutely provisional way that I c^uote here this genus of Traut- 
sehold's. There b nothing from which I eonid with any certainty deduce the pre- 
aence of the genoa in the Salt-range. The sole reason which induces me to allude 
to it is the occurrence in the Salt-range of five-sided stem frnt^menLs which might 
possibly, as Eydriocrinua is said to have a pentagonal stem, have pertained to an 
animal belonging to the genos. It k quite true that JBjfAriooriim ia not the only 
genna in which a pentagonal atam oocmai but it ia a genua ol the tqpper carbrai- 
feioits limestone of BasBia» and the same genua might perhapa also have extended 

El 



Digiii/ea by Google 



880 



8ALT.fiANG£ FOSSILS. 



into the Frodxuttu-limMtane, tm the latter it not to Teiy fax different in age from 

fhsfonner. 

Phialocrinm also, a genus which occurs together with Sf/driooru»t9t is said to 
have a pentagonal stem ; hut as no figure of the item baa been i^rai bj Tcaut- 
aohdldt a wmpanaon is impoMUie. 

1. ? HYnaiocRiNxia, Bp. imlet; PI. XCVI, figs. 3, 4, 5. 

All that has been found of this species up to the present in the Salt-nmge 
are some jointi of the stem, which show a decidedly pentagonal outline. 

llMia joints an gmonUy rvj flat, their height being not move than one- 
fourth of the diameter. The sides of the pentagon are mostly impressed, so that 
the comers project considerably; sometimes however the sides are straight. "Verti- 
cally the sides of the joints ore always rounded, so that the stems must have shown 
a tnasmidy ridged appeanace, at in pMto»riMw drngula im. Some of the joints 
hear articulating facets on every one of the five sides, for the reception of lateral 
cirrlii. The articulating facets, by which each joint is terminattKl above and below, 
are hollowed out, and hear in the middle a smooth pentagonal face which ia 
again pieroed in its centra by a mtto la^ lound oaaaL Along Hw margins of 
the ftoett lows of notoihaa <A nneqval aiae are ohMrTable^ the longest being in 
the middle, while towards <lie corn(>rs they bcenine very smalL 

It seems unnecessary to give any measurements of these small objects, as their 
dimensions can be suiUciently seen from the figures given on Plate XCVI. 

LocatUig mud ftohffioal fNMsMM.— 'Fragmenti of atems of pentagonal outUne 
are rather rare in the Salt-range, and are restricted apparently to the upper division 
of the Productus-limestone. Some specimens were found by myself in the hills 
east of Katw^hi in the lower beds of the upper division, and another specimen I 
detselsd inthe ligfat^dlonied sandstmMe forming the topmost beds of flie ■ate 
divWon nt Yirgal. 

Memarks. — Though these pentagonal joints of ciinoid stems seem to be very 
insignificant, yet it ib remarkable that very similar things have also been found else« 
where in beds of a similar geological horison. There has been desaihed by Golov- 
Idnaly something TOiysimilagftompMinlaB beds cf theKama-'Widgaiebssin rfEoasia 
under the name of Penitcrinus, sp. Now it seems to me that neither thepemian 
specimen nor the specimens from the Salt-range can rightly be placed in the genus 
JPmtacrinuB, as none of them Ims the characteristic leaflets of notches with which 
tbs axliflnlating facets of PeHtaerkim are pvorided, the notches fbrm simple rows 
al ly in g the margins of the pentagonal articulating facets. From this it appears that 
these fossils can with some probability be placed in some palaBOsoio genua of ori- 
noida hut not in ^entacrinut. 

Genns: FOSERIOOBINVSk MOL 

The indioation of the existNice of this genns cannot be founded on any firmer 
ground than has been offered for the preceding genus. There are merely some frag* 
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■Moti of tteiiia in tira eoOeetkn that I attnbute in ft waaunAA arbitmy manner to 
the grana PetepioeHiMM. jkadneanoiM fbrtUaiiraceedingitniiglitpari^^ 

that 1 consider the beds in which these fossils occur as of probably permian age, and 
that in the permian formation besides the genus Cyathocrinut only the genus 
Poteriocrimu has been found up to the present. The stems now under consideration 
bdopg tonone of theapeoieBof Oifathoorimu dewribed aboTe, andthew may perh^ 
be indicated by them the csistenoatif^eciaaQflMtriatfHiMa. lAiaisall loaaaay 
in favour of my determination. 

There are two different sbapee of stems, which might perhaps belong to the 
pieaent genna, bat none of which can noeiTe • qwdlhs dedgnation. By figuiing 
and desoribing tbem I may perhaps draw to this point the attaution d aome later 
viaitw to the Salt-fangek to aearoh for the bodiea «f theae forma. 

1. ? PoTERiocRiNirs sp., iud., PI. XCVI, fii^. 16, 17, 18. 

The stem-fragments here under consideration are rather thick, and belong to a 
large spedea. They are compoaed of low jomta which are eitiier all of an equal 
thiekneaa or alteniately thidEer and thinner. Thdr height fa Teryoften not move 
than a tenth of their diameter, while in other specimens it increases to a sixth of 
the same. These thicker joints mostly bear laterally small articulating facets for 
the insertion of drrhL The lateral walls of the joints are always quite smooth, never 
awoUen or Tanlted. Theartioakting faoeta,fiiidting the jointa above aiidb^ 
pierced in the middle by a not very lai^e round canal, and thdr whole surface is 
provided with a fine radial striation, which bc^^ins at the centre and extends to the 
margin. It is composed of fine elevated ridges, which augment towards the margin 
eftfur by being diebotomotti or by the inaertum of new lidgea between tiie did mea. 

A piece of the root figmnd ia Hate XOYI, flgme 18, ahowa -very irregidar 
joint"?. 

Locality and geological pontion. — ^Fragments of stems of this description are not 
very numerous in the Salt-range, but occur off and on in the middle as well as in the 
npper division of Prodnotaa-limeatone. The apedea has been found somewhat more 
numerously by Mr. Wynne at Morah in the middle divlafam, and by myadf in tlie 
Oephalopoda-hed of the upper division at .Tabi. 

Memarks. — Stem-fragments of a similar description to those described here are 
toond fbrottghont the patooaole foimation% and than would be no apparent naa 
hi entering here upon compariaooa. All that ia needed u to legiater the ooonr- 
icnoe of anch rtema in the fialt^nnge. 

2. P PoTEBioonnnia, sp. ind., PI. XCVI, figs. 19, 20. 

The fragments of stems that I consider as having belonged to a species dif- 
ferent from the preceding are much less oonddenUe in thickness, and indicate a^. 
altogether amaller apaciea. 
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The stems are of a mcxkrate thickness, with rather high joints, and perfectly 
smootli and cylindrical, appucTilly without lateral cirrhi. The hcii,'ht of tlie joints 
is about one-third to one-hail of their diameter, and in. this respect and in tlieir 
smooth siurfiwe th^ TCMmble eifieediogly the entrochi of StioHmu JO^irml*. They 
differ howerer conuidembly from that species by the characters of the articulating 
faopts. Tlipsc are smooth for the s^rcatcr extent, and pierced in tlio middle by a 
large pentagonal canaL Bound the margin there are short coarse notch^ as in 

ZoeaUiff and ffeoloffie9lpodUoii.—Ot aU the erinoiid atenu ooeniring in the Salt- 
range, the ones here under (.■onsidcnition arc the rarest. They are restricted to the 
middle Product us-limcstoue, and Lave been found in single fragments by myself and 
^Ir. Wynne at ivatta, at Khura and at liUot. 

Bemarkt. — The stem-fragments here under consideration are distinct from all 
the others, ooouiring mtheSalt-nngeby their pentagonal canal. Jointa of a trimilar 
description occur however in several palsBozoio formations and their occurrence in 
the Sait-zange is of no geological value. 

Family : HETEROCRIMD.i:. 

Genus: nilLOCRINUS, Koninck. 

This genus was created by ilons. de Koninck for a fossil coming from the Salt- 
range ; but though this is the case I can give but httlc new information on it, 
as tokcaUy veil preserved specimens are vary rare, and there is none in iheooUeo- 
titm to show all the characters necessary for the proper definition of the genus. 

The genus was originally clmmctrrisod by Koninck in the following manner : — 
** The characters consist chiefly in the existence of five basal-plates of a quadrangular 
form, alternating with ilre rows of radial plates, to the number of two for each ray. 
Hie aeoooA pilata is euaeate, and tupports two series ol brachial plates, also two in 
number; each of these, finally, giving support to two series composed of a great 
number of brachial pla<es, thus producing about twenty free arms. All the other 
plates are soldered one to the other, and form the calyx." The genus is then com- 
pared to JSbtfHiMM and MiUericHmu, and it aaid to diflbr from them in having only 
two radial pieces whereas they haTO Ihrae. 

This description was drawn up from a specimen that is now lost, and in the 
Salt-range collection there is not one so complete. Kevertheless on one of the 
flpedmana at my diqpoaal MunetUng can he ohsoved that was not visible on ^litau. 
de Eoninok's apedbnen, and thia is a anudl interraditae OMfo. Thus the dia gn cajs 
of the genus can now be drawn up somewhat more completely than heretofore. 

The diagnosis may be framed in the following mauncr, according to the nomen- 
clature introduced in Zittcl's Hand-book. It remains doubtful whether there were 
•f|/WiteaaNa or not; on the whole however it leema rather probaUe that small 
infrahaiiah'a were piesent. The forabMoHa axe oompamtivefy large, mueh bi^ier 
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tlian faroid, of an elongated pentagonal shape. They are all five absolutelf idaitioal 

in ontUne, and the anal interradins cannot he distin'^uishcd in this oiyole by any 
deviating shape of one of the plates. The radialia alternut<! with the parabagalia, 
and three of them are of a broadly pentagonal outline. The remaining two aie 
luxagwoaU w a small imterrtidiiale muile is psrfly sunk in brtwaen theim. The 
upper margin of the radialia is entirely taken up by a large articulating facet to 
which the first brachiale is joined. The small interradinle annlc is of an irregular 
pentagonal shape. It is only partly inserted between two of the radialia^ not 
fMMdiing down to one of the paraiba9ttUa !mt stopping half-way. One of the aides 
is joined laterally to one of the brachialia, whilst the last renuuning* side seems to 
lutve been in connection vith a second interradiale annlc, which WM inSfitfld 
Iwtwcen the brachiale on the other side and the first interradiale. 

The first braohialia are axillary, and in shape similar to the radiulia, only 
lerefsedt ihs longest side "Mag below, artioalati^; with the upper &eet of fbe 
xadialin. All five hare abont the same shape, onl^ the two adjoining 1^ telarra- 
di^ia analia are somewhat narrower. 

After the first brachialia follow two more, of which the second is again akillary, 
so that altogether twenty arms aie fo f medi 

The arms do not divide again. They are made up of alternating pieces. 

These are the cliaracters of the genus Tt has till now been supposed that the 
genus had no interradiale anale; but a specimen from Bilot shows most clearly the 
ezistenee eC sadhu 

The genus was for a time considered to be identiosl with .SHfoerjiMr, Ifeek and 

Worthen, but this opinion was soon given up again by this author himself. Now, 
after the existence of an interradiale anale hjis been demonstrated in Philocrinus 
the affinity is still far more remote. The systematic position of the genus JPhilo- 
erimu eaunot however be altered by this disoorecy. fDie kUerradMe amtle ia not 
in connection with one of the batalia, hut is in its position very similar to the small 
interradiale anale of Graphiocrinus, Kon., and this position, I think, is essential for 
the retention of the genus in the HeterocrinicUe of Zittel. From Oraphiocrintu 
the genus is easily distinguishable by an entirely difierent shape of the body and tiie 
eiistenoe of twenty instead of ten arms. 

Then eadsts only one species of the genns in the Satt^aage. 

1. FHiLOOimnn oomtA, Koninek., EL ZOV, flgs. 17—90. 

MSB. na$irtmu ffWHtm, JhKnSmki <)uiilMra.GMl 8N.I«■&,To1.ZIZ.^4n.tI,Cs.5. 
U68. Plgwrfcw <WM«^ Pi EmlaA i >OMihit>MM«lywa»ri>i»p.ll,PLlI,|g.Si 

The body is of moderate size and of n thick obtusely conical outline. There 
has no specimen been found up to the present with the l)n<e of the body perfectly 
preserved, and therefore it is not known whether there existed infrabasal plates or 
not. The paraiaulkit tiie ra^Mi^* and the different bcaohial pbtss are of tike 
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descriptkm indicated in the characteristic of the genus. All these plat^ are 
perfectly smooth and not vaultod, except according to the general curvature of the 
sorfaoe of the body. The anus are long, simple, and for their whole extent of 
about equal fhkkiMN. Ihtif an made up of father tUok altematiBg jointii «b«I 
there hare not been obaerred up to the present any tracee of pinnate. Tlie anna 
adjoining the anal interradiua seem not to differ from the remainder. 

The stem of the species is not known with certainty, but very probably the 
fragments figured by me, PL XC V, tig. 20 belong to it. Tfaqr are made up of ttflier 
thin jointi in whJflh the height ii about one-tiiizd of the dnmeter. Their ftanenl 
form is round with slightly vaulted sides, so that the whole stem appears yeiy 
slightly beaded. Cirrhi have not been observed by me. The articulatin? facets are 
smooth for the greater extent, and ate pierced in the middle by a rather large caual. 
An nmnd the peripherj tlia fneet bean a teterahly line notehing. 

Hie meaaniementa are appraxiniatBlj the foUowing :~ 



Entire bright of tti« body, np tn th^ lu*t ii|>tittlB(gf th* MM ... M 

Hiight of tb« body op to tb* fiist braobitU U n 

Oi w l i rt tamwf toate of tttWy II . 

. ii%litol«fc> ^ fl wK >» 9 . 

w Imdffaaraa „ 8 « 

« beight of tbe ntiUbt 6 . 

^ breadth oftbo,, ........ev 

» height of tht tut lwM*fait • „ 

. bMdth .»» m 11. 

Vd^tt lattMtvtviUUmua* 4 » 

Brwidtli nf tSc „ $ ^ 

AogU mmtU bj tb« lateral walii of the body SS* tofiS* 

UD^^Om^Acmk «D . 

ZoealUf iimdgeeXogtealfiatUicm.'-^'Wtl^ determmable bodiee of thia ipeoiea are 
Tery rare. One was collected by Mr. Wynne at Bilot. Where the speounen 
described by Mons. de Koninck came from is not known. As far as my experience 
goes, the species is restricted to the compact limestones of the middle Prodttctii8> 
limeitone, in whieh beds lb. Wynne'a speoiaen abo was colleoted. The fragmente 
of stems which I assign to this species are mttoh more common. I collected such 
specimens at Katta in the compact limestonei^ in the liilla east of Katwibi and in 
the Baz4w4n. 

JtaMorif The genus PMh e Hmu baa for a time been identlfled by Meek with 

Eriaocrintu, and thus it might be useful to compare the speoieB of tb at genoa witill 
Philocrinus comcta. It ha.s already been shown in the description of the genus that 
this identification of the two genera was erroneous, and that in fact they deviate 
-widely from eaeh other ; as of oouse do also the q>ecie«. The same is the case with 
tlie genus G^jpAtoflrimi^ Eim. and also in this ease a close eompariaon of the speem 
is out of the question. It thus appears, that ^kUocrinus cOHUta is ft *Mtattngly 
isolated form in the generic as well as in the specific characters. 

As far as is now known, the genus as well as the spucies seems to be restricted 
to the Salt-nage and baa been found nowlme dae. 
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PLATE LXXXTII. 
PBODITCTU8.LIHS8TONB. 

Figure 1, 2, :i. Fknsstblla pbulbuans. Meek, p. 777. 1, a small fragment of tbe colo^f, 
ahoiriiig th* porifatoiu nde, from the upper ngkm of the middk AodvotM*- 
limeKtono of Musakliey! ; l", natural sizp ; 14, strotifjly t'nlar<^'<l (somewhat 
too actiematical) . i, fragmeut of a colony, showing the non-porif «roiu side, 
fiiMB tk« npptoMtk Ma ol tha middla TtadnetaMJimMfaMie «I Klnmjfa, 
natural size ; 2}, part of the same strongly enlai^ged. 3, a nearly entire 
colony, exposed from the Don-poriferoua aide, from the middle Productus- 
SiBHtomuf GaUan (Inuii-Ibdw); S«, nalnnd d» ; U fte,, prapantmis 
ei the poriferous side, enlarged. 

4. TkmiBLU JABOonu, W«ag«n & Pichl. n. sp., p. 77 b. FngmcDt of th« 

ooloBj, riiowiiiff thfl mm^poriCBTOiu ode, from tht iqipmnort Iwii «f tlw 
middle Productug-limestone of Khun; 4a, Mttonl dnj 4i,fUt9t1h» mm» 
ealM^ed. (Sm alao Fl. LXXXVIII, fig. 1, 2.) 

5. FoLTFORa KONnfOKUHa, Waagen k Piohl, n. sp., p. 783. Fragmnit of • 

colony, Rhowing the poriferous side, from the upper region of the middle 
Productna-limestone of MuFnkhcyl: 5(j, natural fhe ; 5*, the entire fruj;- 
ment enlugcd; 5c, two br&uciieg, with w«>lt.preti«rved surface, still more 
■tiMiglr «ntai8ed ; U, tm adm ImiMdM^ th« OTiCMa, won by mn^mag, 
also very ttnngljrnilMSMU (8e0 alao PI. IiXXZVIII, fif. 4« and Fl. XC. 
fig. 1.) 
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PEODUCTU8.LI1IS8TONB. 
Ttgm I, >■ PnMiSLUi jabimbu, Wiagan fe PioU, a. ip., p. 778. Pbgn at o( dw 

«-<jlony from the Cjyjj/iywfa-lied of the upper T'niddi'tus-litipstono nf Jnhi : 
1, » portioQ detMbed Hud prepared to Bhow both aide»; la, the poriferous 
side, mtmml aim; li, tlw anoB nihiged ; U, tiw nom-poriferoiM nds, 
natural sizi' ; li7, tlic same enlarged (uf thcM- figure-!; li is not quit*' correct ; 
for pAiticukrs Me the test), i, the remiinder of the BpecimeD, ahowing 
thenoa-ponbnwndeiMitnnlnMb (8w ilw PL LXXXYII. 4ii) 
8 {jtt. 6—7). PiotYMiA HMASMiKA, KonlMk^ fk TBft. A fagnwBt of tin «pper put oC 

the I'olony sh<jwin'> tlic non-jwriferous side; from thf middle repinn of the 
middle Prodactus-limestone of Momh : 3a, natural size, to the light the 
leMMbct MM (iMud down to «xp«« Qm wDsj Ut put of tihe abnded 
suifiMB ftniB^ oiluBcd. (See also PI. UCXXIX. fig. 3.) 

4, PoLYPOiA KONiNCKiANA, "Waapen & Piclil, n. sp., p. 783. Frafjment of the 
colony ghowiug the uoD-poriieroua side, from the upper Produetus-luuestone 
ofCa^dmi 4«,Bataiiidawi M, pwtof theaameatran^ (8e« 
alM PL LXXXVII. fig. 6, and PI. XC. fig. 1.) 

5, 6, 7 {«t. S). BotTVORA uwaAamui., Kooinok, p. 785. 6, • Engmeot adjacent to the 
root, diowing the poriCsnms aids, from tlie niiddb Prodnetoa-Emeatone of 

Kalirlc^t; ba, natural size; 66, enlarged. 6, fragment from the iwri- 
pliLTul parts of the colony showing the non-poriferous side, from the middle 
Fruductua-limestone of Mofah. 7, fragment adjacent to the root, non-jwri- 
iMOW aidek from tha aama bad mi faxalify wt tha pNoadinf . 
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PLATE LXXXIX. 



PRODUCT U S- LI M ESTONE. 

.1, 2, PoLTMBA QiOAHTBA, Waageu & Pichl, n. ep., p. 786. 1, a large fngment 
' of a oolonyj mlicified and mach weatherad, expoaed from the non-poriferons 
mdt, ftom the middle Prodnotus-limestoM of Ramkhund, Trans-Indus, 
natarnl sizo. ia, f rat^ment of a colony not silicified and on the whol*> well 
pnserved, Bhowing the uon-poriferous aide, from the middle Productus- 
lioMtoM «f Mc«4» mtanl *h f!ii«naito tt flM mum •peaimm 
prepared to ihoir the poriferous side ; ie, the same etrongly enlarged. 

S. PoLiFORA MBOA^TOMA, Koaiock, p. 785. Fragment of the peripheral (tart of 
a colony showing the proriferoua aide, somewhat strongly vreathcred, from 
the middle Productus-limestone of Kamkhnnd, Trau^^-Iudus : '-ia, nattiral 
size; Si, pari of it atnMigljr mlaiged. (See alw PL L2LXXV1II. fig. 
8, 5—7.) 

4, 5, 6, Fosnoou OHUta, Waagen k FSeU, n. ep., pb 788. 4, a miall frapoofoi o( 

the colony, showing the non-poriferous ndtf from the middle beds of the 
uiddle Pkodiietiia4iiiMMtoi>o of Khura : 4flt natural size ; 4^, the same 
enlarged. 5,a aomewhat larger fragment of aeolony, showing the Bon- 
poriferoufl side, from the top-beds of the middle Productus-limeahnw of 
Khura: 5a, natural size; 54, part of it enlarged, showing the surface excep- 
tionally veil preserved. 6, a small fragment of the specimen represented 
i» fig. 8, fwgmi ta ehow the p eri to o u eeida; 6a,]MitnnIdM; tf^etranglf 
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PLATE XC. 
PBOBUCIUS-LIMESTONS. 

]. Poi.TPoiiA KON'iNCKiASA, WaafjiMi & Piclil, n. Bp , p. 78?. Frapnwnt of a very- 
old colony with ezoeedingl/ thickened banl-plate, from Uw CtpAalopoda-bed 
of tlw nppar Piwluolua limMtiom of Jain s 1^ iioii*poribiou Mb, Mtanl 
size ; \6, the flame enlarged ; le, poriferoas ride, natural size ; IJ, the same 
enUrged ; le, traosvene aeotion to sboir the enormooaly tbiakenad baaal 
plate, enUrged. (See alao PI. LXXZVII, fig. 5, aad SL LXXXVIII, 
Bg.4.) 

tfSf^ Por-yi'OKA rif:>jAT\, 'Waac^n k Pichl, n. sp., p. 7?8. 2, a Frr>i»'mcnt of a 

colony weatiieied in a singular manner, exposing the fenestrules as funnel- 
■liapad, {ram the middle PtadiiBta»iliiiMitoiie of OnaiUiqrl} i"* natoml 
aoe; ti, part of the branches ground down and cnhugcd, duwiBg the 
pem. S, a fiagment of a oolony wmthered down imtlm erenly, ahowiag 
tlM noopponlmiu ride; from the middle Profhwtm-Iimeetoiie of Morah; 
S«» natnral mm; H, part of it strongly enlarged. 4, a fragment of the 
specimen represented in 6g. 3, prepared to show the poriferoas side ; 4a, 
natural size ; 4^, strongly enlarged. (See also PI. LXXXIX, fig. 4, 5, 6.) 

By 0, 7. PoEiroiu BUBWca, Kefwriing^, p. 791. B, • fr egme at of • colony •hewing 

the poriferous side, from the Cfp^,i!tjj/yla-\m] of tlip upper Productua-lime- 
stone of Jabi ; 5a, natural size ; bi, the same enlarged. 6, » fngaent 
ef » eolony showing thenoo-poriflBraae^ej from the C^Mopoda-hti of the 
vpper PrM<]ii( tu!^-Iim)>st«>ne of Chidru : 6«, Utnml size; 66, part of the 
wme enlaiged. 7, a fragment of the epeoimen represeDted in fig. 6, pre- 
piwed to show the porifsnnu ride; the sarfaoe had heen much weatboedand 
dctoknated already heSm the ipeeinmn me imbedded j fa, natunl aiie ; H, 
the same enlarged. 

B.? Stmocudia ttroclacea, Phillips, p. 802. Probably a fragment of a very 
young oolony, showing the poriferoiu ride, from thenppar htdeof the middle 
Froiluctub-limpstone of Musakheyl : Sn, natural c^ize; Mjthe HmeenlmgHdi 
(See also PL XCII, fig. 4 and XCIII, fig. 1, i.) 
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PLATE XCL 



ntoDVCTVflOJUBfflONB. 

l^t. Ite.TM»4 nwm, ExmaA, p. 199. I, m tnguni of m toknf bem tin 

iqyer beda of the aiiddlo Pn>luctiis-!imestoDe of MiiK;ik!ii>yl, showing: the 
BOB^porifenui dd*{ la, natural nzej li, portion of Uio aurfaoe enlarged; 
Ic, Hm1«iiMbwgi<mBddowiitoahowtl»p(nw«BlKgad. t,%tngmtaA 
tnm tiw Buddk Productiu-limestone of Morah, showing the non-ix>riforou8 
side. Mid bebg weathered in a wngnlar mMUier^ to M to espow the fuaneU 
shaped {enestmles, natural siaa. 

9, 4, §. Fdltnu nAimnn, "Wmgm tt FloU, a. wp,, p» 796. Hme fngaaato 

from the middle Frodactus-limcBtone i f Aloi-ah, showing all tlirpc Uip non- 
porifcrous aide. 8, a fragment of the peripheral parts of the ooloajr ; 8a, 
mtnial wn; 81 and e, part of the wne apeciiiien prepand as to duir tiie 
poriferous side ; Si, enbrg«d ; Se, natotal aiie. 4, a large fngnMIlt <f 
the coloof adjaoeni the root, natural tiae. 5, a fnigment of thaperi- 

plietal peril «( tte aolonj 5a, oatmal eize ; bb, a part ground down and 
enkrgsd to show the pens, on the diesepimanta thars is ofteD ao qiaee tree- 
tt pores. 

6. ? FrauTEUA, »p. imdei., p. 780. A very badly preserved fragment from the 
' lf«otch$*Ai«i» of {he Kbewm Ooiga, Mtnral aiaew 

7. Pktuopoka haiheana, Koninck, p. 799. Small tngneut of a oolonj fram 

the middle region of tlie middle ProductHs-limestone of Kafta ■ 7 / , p'>ri- 
ferous side, natural size ; 76, the same enlarged ; 7c, non-ponferouii side, 
Bstoialaiie; 74^theeaBManl«rgcd. (See aleo SL XCT, fig. 1, a oopy of 
Vfiaa. de KoaiBck'e Bgan, tot oonparieen.) 
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PLATE XCII. 



PaODUCTUS.LIMESTONIL 

Fig;U9 1. ritv:iiH<MM jahipssik. W.-wit,-!'!! X: I'ii li!, :i, sjv, ii, 7!^". Frafrmont of a colony 

from the CepAalopoda-hed ot tbe upper Productiu-limefitune of Jabi : la, 
pvrifanoa tide, mlnnl dm; U, Miae taikigtii lr> iioii«patifenat 
aile,MlnMliin; li, the nim enlaq^ad. 
8. Phyllopora CRIBELLUM, Kotwick, p. 798. 2, a nearly entire colony, ghowin*; 
tho external or Don-poriferoui side, the root being broken off, from the 
mididfe Pnd«etii»>fiiiiMtoM of Motali: 9m, nilanl nw; U, put of it 
enlarge<l, showinj* tho pramiluto<l Mirface cf thp lia«al plate. 3, Frafjment 
of a colon J, partly ulioilicd, showing the non>poriferous si^le; from tbe 
C^p|jf<y«rf* ted <f the tippor greJactrnJi i i M itow Si^iiitnraliiie; 
a, part of Ae aiBt epammi-Mi proiiarKl to show the (xirifcrnuH siile, natural 
I J Sc> the MM mhtged ; Sd, non-poriferous side of the mn* fragment, 
■iie lametrBlM slightly too ■ouU) ; S«, tbe ma» enlarged, 
: tlie o^tDaiy inbee altar the NUQivil «ff gismd^ 

4. Stoocladia viKciii.ACF.A, Phillips, p. ''Oi, Fni;^mont of n colony taken from 
the vicinitj of the root and showing therefore somewhat thickened braaobes, 
noB'PorifBKNw ride ; from the middb Pradaetag-BmcatoM ot Monh. 4m, 
nataral sisee ; 4i — e, fragnMDt tekoi from the fame. Rpcimen and prepared 
a* to ebow the different ndea ; 4i, natural size, non-porifemi side ; 4c, the 
HIM enkiged; id, porifennu nim, aatunl size ; 4e, the Maae enlarged. 
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PLATE XGIII. 

PRODUCTUS.LIMESTONE. 

1, %. Stkocladu vumvulCma, Phillips, p. 802. l,£ngineiiiof aooIoiij showing 
ik« BOB'porilanas rid* ; htm tke vpput Vnim/bm-Kme^bom ti JM t la, 
lUtnal size; \b — e, fragment of tho same specimen, prepared to show the 
different sides; lb, pohfenMH side, natural siie; le, the same enbiigvd j H, 
BOB-porifatDOB ddit, aalnd me ; It, the sum enlarged, tha bwadhM bsiBg 
luuch worn doim j If, fut 6t the same specimen enlarged, to show the 
branches in a perfeoUj preserred coodition. i, (ngment taken from the 
periphenl parte of a oolony, showing tha noii>poiifennia side, natural siae ; 
tmmdia eiyMv«*i-lMd«( the npfer Prodnetns Bamtmia ti IM. 
8. GomocLADiA iKDiCA, Wajigpn & Pichl, n. sp., p so." Fngment of a 

coloBj, showing the noa-pori£eroua side ; from the middle Prodiwtna4imestone 
ttKfSASkt Sa, Batnnl iiw ; 89— fragmnik of tiie sune 
Woken and shattered, prepared to show the two sides ; Sb, i>oriferoos side, 
natural size; Se, the sante enlarged ; SH, oon-pwiferoas side, natural site ; 3^, 
the same enhutged. The basal plate has for the moat part bean remofad bjr 
weathering, and thus the aomnmoement of tlM adb and tha nadiKB phta 
along which they originate are exposed to view. 

4. Tb&mniscus DDBius, Schlotheim, p. 808. Two fragnnitBof a oolony, show* 
ing the poriferana dda ; from tha middle Ftadnatns-limaatoBa ti Mamk : 
uaturul size ; M, the same enlarged ; the lower part of one of the hnmohcs 
shows the surfsoe well paaserved, the remainder is nndi weatber-woni. 
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PLATE XCIV. 



PKODUCTUS-LIMBSTOME. 

Kgan 1>S|9> AcAOTHOfXAiiiA ^^( kps, Schlotheim, p. 812. Three diffprr'nt spwimcns, from 
the middJe Productu»>liiii«itoiie of Moiah : 1, specimen showing the poriferous 
nd», Miaewhst deteriorated I17 weitlMring; 1«, natnnl eiie ; 1^, tJie suw 
•nlaigad. 2> a sppcimen with its root pwily preserved, shuwin^ Uio noB> 
poriferoas side, the whole moch we«ther>wom, the branchlets chiefly bciog so 
ranch defiMed as to expose tbe pores ; 2a, natural size ; 26, the same cnlargt-d. 
S,a fimgiaent prepared to show the poriferous side in amnewUat bettpr 
coiiilitiiin ; •Sa, jMirifiTOUJ^ •■[']>', n.itimi! sizo ; 34, tbe same L'ulflrf^><3, the 
hranch to tbo right iucmstetl at itH vxtrumity by a coral ; Se, non-poriferous 
side, Mtaitl mm; the eaine enlngedjvarjr amdi wuHhHMnm. 
4> 6, 6. Til VV1N1SCUS sBRiALis, Wiiap-n & Pichl, ii. sp., p. 810. i & 5, two speeiiiieiM 
from tlie biue of thi! up|K>r Productus-limeetone of Khtira. 4, a fragment 
showing the nuu>poriferous side : 4a, naUinl sizo ; 4^, the same enlarged. 
5, • itRMBgly weathervd tfwmm, showing a vertical section of thu cvlony : 
ha, natural <i/ij ; hb, the natrn" etilarj^'d. 6, a B|)ecimen fr<ini t!ie middle 
Productuii-liint;i>U>ue of Murah : Gu, uon-poriferous side, natiuul Kize; 6^, 
peepantioa dMHring theparibnwrideb oatanilrin; Ite, ^mhm enlngad. 

(Tlif fii^iirf f^ivpB the imprecision tif lli- r.' l» in^ ilissepimciits ; thin is, how v rr, 
nut the case in reality, only hardened rock parU that could not be removed 
have been thus rapresented by the draftanan.) 

7. FoLTPOtA VCBIUCUL&KIS, Waagen & Pichl, n. sp., p. 793. Specimen from 
the lower PriKluetus-llmL'stoiif of flif Biifch ravine : 7a, non-poriffroiis side, 
aatunlsizei 7i, preparation nhuwiug the ^tortferoiu side, enlarged ; 7<r, part 
of the iMii>]ioribnMU aide eBbiged. 
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PLATE XGT. 



PSODUCTUS-LimSTONB. 



I. Pbtumoia aAniMir*, KooiMi^ p. yw. Oofgrof Mgai.deKoiiiaok'aflgiiK 
in the Quart. Joum. 0«oL 8o«.» Lond., Vol. XIX» pL 1, S. (8«b tim 

PI. XCI. fig. 7.) 

t— S. Spiborbis helix, King, p. 81 &• Two apeeimens from the uppermost beds of 
the middle Productua-limestone of Kflabigh, adhering to a Rpecimen of 
Spirijirella derbji W. i, tin' lar<»<'r spwimen ; 2a, natunil size ; «B« 
larked. 3, the amaller gpecimen ; Sa, natural size ; ib, imlarged. 

4. Snvvum nraicvs, Waageo, b. ap., p. 817. IqgMiitary fpecinm irilli 
partly preserved she U,«ati»ely •OB>|WW>J«feo«tb» kwwtPkwtl^^ 

of Chidni, natural size. 

&— 16. EoctOABis ro&BBSUiiA, Koninck, sp. p. 810. 6, 6, & 7, plates of tho body, of 



diflbfuit nsw, all lOidfiad; fron tiie niddia PkodiMftmJiiBMtoM : 6, 

ban the Bazawdn ; 5ii, pxtenul view ; hb, lateral vii-w. (>, from the glen 
faetmen Chidru and OoUw4lij eztemal view. 7, from Katta ; 7a, exter- 
nal ii«w ; H, kttnl view, all Batnal die. 8 to 16, tadioha ef diftmnt 
aiaea and shapes, all Eroni Uw niddle Prodnctas>limestone and mostly siliai* 
fiad. 8, a fragment (calcaieoiu) from Katta ; 8a, lateral view ; %b, section 
tit the upper end ; 8<;, section at the lower end. 9 and 10, fra^ents of 
spiaes (silicified) from the glen between Chidru and Gohtwili, lateral views. 
11, a small nr-arly f!ntire Hpinp, found with the others, with an artioiiladn j; 
facet bt'low, from Katta, lateral, lower, and upper views. 12, sinukr spiut; 
aoawnliat kigw, frmn llie gleabehnaa Chidrnaad Oebartli, latnal, leirar, 
and upper vii-ws. 13, fnii^mcnt with the articulating facet preserve*!, from 
the same locality as the preceding; 13a, front-view; 13^, lateral view; l.Sr, 
aaction at upper end; 18ir,artiB«latiiig&eei. 14 ft 15, eopjeaef Moim. da 

Koniiick'g fig^in ^, Quart. Journ. Oeol. Soc, Liind., Vul XIX. pi. 4, figg. 1 
£. 16, rock-fragment from Golawili, with spines of various ahapes. All 
of naliml eiaa. 



17—18. PHiLOOBnivs COMSTA, Koniaek, p. 833. 17, a fragment, the appar pavief ^ 

Ixxly enly prp«prvc<l, from the middle IV>ductu8-limc8tone of Bilot : 17a, 
front view ; 1 lb, lateral view, showing the itUtrradtaU Malt, both natural 
aiiB. 18, aebeawlie igm, ahowiag fha eaapaaitMii ni the bod^ «f the 
8{>o<.-i<«. 19, copy of Muns. dp Koninok'aligmiiithaQnrti.Joan. Oeol. 
Soc. Lond., Vol. XIX., pi- H, %• 6- 
88. ? PBlUMmnro OBMbta, Koninck, p. 833. Fragments of stems, probably btloag^ 
ing to thia apcciea, from Ilia middls PMdnet»a«liiaaatoot of tba aMulli «{ 
the Baaiwin, nataial oiaa. 
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PLATE XCVI. 



PRODUCTUS-LIMESTONB, 



I. Ctathocbincs ntDicts, Waagen, n. wp., p. 826. Body without tli« anns, and 
fragment uf the stem ; from the lowest beds uf tL« middle Productus-line« 
■ton* of NwiiD^pohir : la, th« bodj, natonl lize, view from the anal aide; 
lb, the same enlai^'t'd ; It*, lut^ral view, enlar;r«^ ; Id, yiew from the base, 
ealaiged ; le, f^g, fragment of tlie stem ;«&,/. enlarged; g, aatuial aiia ; 

S. Ctatiiocrinis lATTAKNSis, Waaf^'j-n, n. gp., p. 828. Body witkoat the arms, 
and fragBient «f the stem ; from the lowest ot the middle Frodmctos- 
KnotoM of Katte! U, tb* My, ami vinr, utml mm; M,11w«aw 
enlarged; 2 c, lat»sral view, pulargod ; utlicr lateral view enlarged; 2f, 
view from the hue, enlai;ged ; f Ik i, fragment of the stem ; /and g, 
taHaigti; i^aatuilitie; tt,MhaMitie figanto thAw the ooopontioB «f 
the body. 

9, 4, 5. Htduoceuics, (?) sp., p. 830. ]^x»gmeDt« of stems : 3, from the top»b«ds of 
the npper Pioduetui-liMMtoM of Virgal; 4 & 6, from the npper Prodnctua- 
UwatawoltttbakMrtatlabinliL Matnral size. 

(— IS. Ctathocrihcs OOUATHI's, Waaf^n, n. Fp., p. 823. Fragments of the My ami 



of the stem from the Crwoid-beds of the middle Productuv-limestone of 
Vbg»l!ftft7» JbraliMJbof diliniiittMtani tkqpt« oImmI. iatanMl 

■ad lateral views; 8, Radiile ; 8a, external, si, int^msl, He, lateral view; 9, 
ittmadimle anaU?; 0a, external, lateral view ; 10, articalating facet of 
IheatmillklttfragaMDteofotMtt. AUiulimlitM. 



1^ 14^ \%, Cv.MHOcaiNTs vraGALENsis, Wuflg^'n, n. n))., p. S25. Fragmente of thf Inxly 



and ot the stem from the crinoid-beda of the middle Ptodaetna-limeetone of 
Viigal; 13 k \^ fmr^tatU, vAmnA wA ktiBnlviows; IS.atomfng^ 
ment. All of natural size. 



16,17,18. PtniuocKuras ? sp., p. 831. Fmgniattli of sterna: 16 & 18, from tlie 



Cifialafoia-h^ of the upper PMidiMtiia-IimoBtone of 3iA& ; 17, from the 
■iddla Ph>diictaB-lime8ton« of Month ; nataral size. 



19, SO. PoTxmiOOUKUB ? sp., p. 831. Fragments of stems : 19, from the middle Fru- 



ductos-limestono of Katta; 20, from the top-beds of the middle Produvtu*- 
BmMtaiie of Khuift ; natonl aiak 
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III. 
IV. 



^.ONTOLOGIA IXDICA. 



(SiBiM I. III. V. VI, Y\U.) 
CRKTACKOirS KAUNA 0»' SOUTHERN INDIA. 
Til* CrfilialoptxlB, by H. F. IlLlKKIBD ind F. Stot.iczsa (1803-66), pn. S16, pit. 9i. 
KnutilidB-, bt II. V. l)i..«!(ronP. Jip. 1-10. 25. {()ml of print.) ~' 
pp. 41-216. pl». fi9 (fiilonWp), (13 pnri»), (romjilflr). 
Tlv Omufvj.Mln, I)j i\ STOUf JIK* (I8R7-68). pp. xiii, 800. jOi. 88 (10 x*rU). (mmplflr). 
Thf rtl«i YpiMlii. b» F. Stouczca (1870-71). m. ixii, B87. pli. 60 (U pnru). (mmplete). 

'l'b» Utmd>io]«da, Ecbi»u<i«nnuL*, Ccruli, 4c., by F. 8ix»ic»U, (li)7t-78^ pp. t, SOX pl«. i'J (8 ftU complete) 



. , Tie R>l<ironiU4ip aiKl 

The Ainnotiitid*. bv K. STOUCIXik. 



(Stlini II. XI. XII.) 

THE FOSSIL FLORA OP THK OONDWANA SVSTKM. Tot I. Pr. I bi T. OI.DHAM ajtd J MORRIS, 

BUT BT O. KKISTMANTEL. 



Vol. 



I, pp. xviii. 23S, pin. 73 (fomptfU). 

Ft. 3. I'UnU from Oalapilli. Ft. 4. Ontlion oa the Mail 



1863 70. Pi. 1. Kiijioiibiil (ironp, R^nabU Hilli. Pt, X Sumr, coMi;»m*d. 



Vol. II. pp. ili, 116, |*i.26(f«»ijiW«). 1876-78. Pt. I. Jonuwle Floni of K»fli. PL 2. Flom of llie Jiib«»piiT flronp. 
Vou III, pp. xi. 61->^ 149. pU. «0{liaimblrl. (I-XX X I U-XLVIIJ), {rumpMr). 1879-81. Pt 1. Tin Flina of the 
Talcblr-Knthmhiii b<»i«. Pt. I. (Siippl.). It. 2. Hie Horn of tiie iMinada Biid INmchet OiTUloua. Ft. 1. Tlw 
BtnM (comfliulnl), 

Vou IV, . 1 (168^. Tlw Flon of tbo Sovth Remth OondwtDn Win, pp. 48, fit. 81 (2 dvubk). 



Vol. 



(Bum IX.) 

JUItASSIC FAUNA OF KACIL 
I, pp. i, 247. pk. 40 (6 doaUe^ (eomplcte). (1873-76). Tfaa C«ph*lopod«, hj V. WiiOH. 
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8nb>£ingdom: OCEIiENTEBATA. 
WhiLXak WiAftBir and JoflWH WBHiiBLt Anisaat) 
Olaw: ANTHOZOA. 

Order: ZOANTnARIA. 
8alM>ld«r: U£XACORALLA. 
luDily: POSITWJit Dana. 

In oommwifiing flie deaeripiioii of fha OdieiU»at» it must be xemarked that 

the greater and most troublesome part of the work, the preparation of the mnt^rinls 
for microscopical inspoction and tho arrani^omont of tho plates have been doiui by 
Mr. Wentzcl, whilst the part taken by Dr. Waagen in the work was restricted 
chiefly to superintending Mr. Wentiel's hihouiB, and writing the whole work. 

Ur. Wentael took the ntmoit pauu to anive at fair results, and the mierosoope 
aUdes he prepan-d for the purpose amount to several hundreds. It is nhvious that 
for such preparations a very long time was needed, and thus there hare elapsed 
nearly three years since the work was b^un. A very great advantage of this was. 
that it was tfans posable to seleet out of the hundnda of slides the speoimena snitsd 
for vej^esentation on the plates, and to get thus really instructive figures. 

It must be statod also with thankfulness that ilr, Swoboda spared no pains in 
representing the often very complicated microscopic objects as correctly and dis< 
tinctly as possible. 

Among the Calenterata the dsss of the Amlhotoa most needs to be considered 

in detail, and it is largely reprcsentefl amODg thepaliBOSoio fossils of the S.iU-nni^c. 
Two orders are present, the Zoanthuria and the Aleyonaria, though the forms we 
place in the latter have not generally been considered as such. 

The BomUhaiH»t so far aa they are proTided with a solid skdetmi, whieh alone 
furnishes materials for the palaeontologist, can very conveniently be brought into 
two sub-orders : the Ilcxacoralla and the Tetracoralla or Riigosa, the other sub- 
divisions as proposed by Edwards and ILaime being no longer tenable. ' 

Up to very recent times the BeanumraUa have been considend as restricted to 
the mexQzoic formations ; only recently, after the affinity of the FavontidpB and the 
Poriliihc had been proved beyond doubt, it has been sliown that the Memacoratta 
also reach down far into the palteozoic era. 

1!be JhKfiHim foim as yet a rather large assemblage of forms, having but few 
chaiaetera in oommon. Zittel in hit handbo ok indttdea efen the iriMie of the 
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Fapo^ida in the family, Imt in thii reapflet we pmtfer to follow the indioetions 

govern by Nicholson, according; to which the Favosilida form a family hy themsel'VM. 
But evon after tho separation of the Facositida, the PorHidte still coatain so many 
forms that it is ditTicult to give a general characteristic of the family. 

Hie nuwt wid^pread duunoter eeema to be the perfomted condition of the walls 
of the conllites. Tbeee walls are not perfectly compact, hut to a certain extent 
sponiry, and pierced by a more OT less lar^'e numlK>r of mural pores. Tn the spt^'i- 
mea3 accessible to our observation the piimary mural plate cannot be distinguished, 
the whole wall from one lide to the other forming one spongy maw. The septa are 
genenlly well developed, hut not numerouB, partly mom or lees traheoalar. Some* 
times Uurge masses of coenenchyma arc intercalated between tho oorallites. Tabuhc 
are only exceptionally present. The coralluin always forms a masstre compact body. 

After the Faoonlidw have been separated from the family, there still remain 
three «nh-lamilies withm it, aooordinj; to Zittd'a handbook. All three are vwy 
easily distingaiahable. The first is the— 

Snh-fiimily: TUSBlNAltllNAl, E.&H. 

which is chavaoteriied by a spongy coBoenohyma, interoalfttBd between the smgle 

polypites. The family is chiefly composed of tertiary and recent general only some 
of them are paltBosoio, like JPritcUurbeut Kunth, JPakeaeUt £. H., Ac The second 
is the — 

Sub-family : F0BJIJA.£, £. & H. 

Also in this sub-family mostly recent and tertiary forms are comprised ; but a 
prcatcr number of meaozoic and pahimoic genera occur in it than in the preceding 
sub-family. Its chief characteristic consists in the almost entire absence of a 
ccBnenchjma. In this respect it agrees with the next following sab>family, the 
AhteaporiiUB, but is distinct from it by the absence of tabulee. 

As regards the sonera quoted liy ZiUel in this suh-f-iniily, we must remark, 
that Fleurodictyum, Gdf., is certainly wrongly placed, as it is a geuu.s most nearly 
related to, if not identical with, JfteAsMiM, Koa., and so must be removed to the 
family WaMriUdm. The third, the— 

Snb-family: ALTEQftmVJB, 

is of spedal interest to ns, as it is represented In the Salt-range. Hie chaneters of 

the sub-family are vwy easily framed. The most characteristic feature ooosMs in 
the existence of more or less completely developed tabulte, which, tn-^ether with the 
spongy condition of the walls and tho presence o£ trabecular septa, makes a reeotr- 
nition of the gensra belonging to it not miy difflnilt. To these characters can be 
added the inter-nnml gemmation of the ooraUites, that is to say, the propagation 
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takm plaoe by the wall between two adjoining polypites splitting into two parts, 
between wlueb ft ttew young polypito ii fonDed. The full definition of this mode 
of pnqpegatton will be given in the intiodnotion to the MonticuHporida. tbia 
mode of augmoutation has been flgnrcd very clearly by Qoenstedt in ^^oaopoiv 
(Pfetrefact. Dcutachl. : Knra11«M-, pi. 184, fig. G9 L). 

The genera quoted by Zittcl as belonging to the aab-fomily are — 

eeniopora, Quoy and GahnsTd (vaeant). 

Koniuetia, Edwards and Haime (cratMMOOa). 

Favoxilipara, Kent (raceut). 

Aheopora, Qaoj and Gainuurd (raoeat and tirtiMy). 

To tiu&o most be added, according to our view, Atatporot NicbolMm, tboogh it baa 
not been so placed by this author. We shall treat more in detail of the syatematio 

position of the genus in tlu" followini; di'scriiition. 

It is the only genus representing the sub-family in the Salt>range ; there are 
two species. 

Sub-family: J LrE0l0/;fX,£^\i;ml\. 
Genus: AR.F.OPUllA, Nicholson. 

The genus was defined by Nicholson in 1879 in his work on the " Tabulate 
Corals." The characteristic given is as follows : — 

''Oimllmn manive, SlavMitifoirni, of polygonal ooiaUitea, wbiob radiate out* 
waida from aa imaginary axLs to open upon the free surface of the colony. Under' 
surface covered by an epithcca (?). The corallitcs are firmly united by tboir walls, 
which arc extensively perforated by apertures, which place the visceral chambers of 
contiguous tabes in direct oommanioation. S^ta teabeonbur* often iraegnlariy 
di'vided, or anastomosing at their free ends. TabuUte rudimentary, ropreaented only 
by occasional horizontal <rabocuIie. No columella, nor ccenenchyma." 

We have made several microscopical preparations of one of the species occurring 
in the Salt-range, the preservation of wbiob waa such as to promise fair results, and 
from ilieae aectiona it appean tbat the obaneteriitio of the genua must be changed 
to a certain extent in some points to fit the Salt-tange spedes. 

No mention is made by Nicholson of the sponary condition of the walls of the 
corallites, which is a very peculiar character. Generally the walls of the corailites 
oonsht of the so-called *' primary mural plate," the daric or light coloured line 
(according to preservation) that in tangential teotions forms the middlc-linc of the 
walls, and wliicli is fdllowcd on both sides by secondarj' thickenin;;, whereby the 
wall properly speaking is produced. This primary mural plate is absent in Arneo' 
porot at b»8t ve eonld noi dstset it in any of tbe seeUona we made, the whole 
thiokness of the walls of the ooranitefl b«ng made up of a apoaigy mass, wbiob' ia 
often of very considerable thickness, but Taries to a ^rrcnt extent in this respect. 

The mural pores pierce this sponsry mass at vei-y irregular distances, but seem 
to be on the whole rarer in the Indian thau iu the Australian species. They bend 
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most inegalarly in all direotions, thru fonmog tortuous camb, wbioh often aMiiine 

tbe appearance of intennnml oanaLs, as they have been defined by Niobolaon. In 

fact these latter organs arc probably in all cases nothintr else but the canals of ir- 
regularly bending mural pores, as we shall have occasion to Hhow later on in this 

Another point wbidi has to be notified is tbe conditioa of tbe tabute. Iliey 

an well deTcloptHl and quite distinct, not rudimentary, in the Indian species, 

A point »vhich has been rii^htly divined by Nicholson is the existtjnoe of an 
epitheca, which is clearly exhibited by our specimen figured on pi. XCVIII. 

Tbe propagation, or genunation, is an intennufal one, aa may be Men bom figi. 
8a and ft on n. XC YIII. 

The i^enns has been comparted by NielioUnn to tbe more massive species of 
Favosites, like Fav. hemisp/uBrica^ Yand. and Shum., or more particularly to Colum- 
nopora, Nich., vrfaieb is aaid to pow oM rimilarly porous walls of tbe single eonllites. 

On p. 88 of NiobolsQa's Tabulate Oofala, however, the genus is also eompand 
to Alveopora, which seems to tis tn express more appropriately the nal i^fflti^tiff of 
tbe genus tlian the comparison with FacosHes and the like. 

If we consider the tigurcs given by Nicholson on Fi. V 11 of his work, we see 
immediately that the walls ot the eoiaUites in Oohimtiopora an entirely diflfereni in 
their structure from Arceopora, though they may he similarly perfofatod. But in 
the tangential sections, fit^s. 2a and c, we sec very distinctly a primary mural plate 
and the otherwise compact condition of the wall. There is not a trace of the spongy 
matter, nor the absenoe of the primary mural plate, aa in Araopora. 

In this napeet Jrmopora deviatea from all the rest of tbe FanedMm^ and 
therefore we have thought it proper to remove it altogether from tlirit family. The 
spongy condition of the walls of the corallitcs setms to approach Artcopora more 
nearly to the family Foritidto than to any other group of corala, whilst the exist- 
ence of dutinot tabulm and the tnbeenhur develt^pment of ti&e septa indicate a oerw 
tain aAnity of the genus to Alogeporm, an affinity that has also been recognised by 
Nicholson. Thus, it cannot he very wrong if we place tlie !?onus in the sub-family 
Alveoporina. The only doubt that might remain is, whether the genus should not 
perhaps be better oonaiderad as forming a sub>family by itsell 

The gnma has up to the pnsent only been found in Anstmlia (Qoeensland), in 
beds of a doubtfully devonian age. The Indian specimens are met with in much 
more recent strata, but though two species can be distinguished, yet both are very 
characteristically different from the Armopora auttrcdi* aa described by Nicholson, 
as might indeed be supposed from their diSsrent geologieai pontion. 

1. Abjiokmu TDUBoaA, Waagen A Wentiel, H. Xuviii. 

The species forms massive corals of moderately large dimensions, which, on the 
wholes baTS a mon or less nundisb tuberous appearanoe. They may have been 
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fixed to some foreign body hy part of the tindev-miriiMe, but the spedmens at our 
dispoMl do not show this cl*>urly. Tlic whole upper surface and part of the lovret 
one are corcrcd with the clo'^oly arranged calices, whilst in places alon;^ the marj^ins 
of the colony a thin ooaceatrioally plicated epitheoa is developed, which is, however, 
nmeb vom hy weathering. Theringle etmilUteB all radjato hum n imaginary 
short axis m oeatre of the ookmy, hut are othsrwias raiher irregalMly ammgad, 
bending in various directions. Tlie calices are on an average about 2inm. in diameter, 
but on the whole very irro^jjuiar in size and shape. Tliere are always small calices 
of young animals disseminated between larger ones. The irregular trabecular septa 
oan be well seen within the oaliees. The oalioes are separated from eaob other by 
rather thick walls, on u hieh little pnrcs are irregularly disseminated. 

As regards the internal strueture, the in(wt strange and characteristic feature, 
the spongy condition of the walls, has been mentioned already in the description of 
the gmni. The mural pores are not very numerous, are very irreguburly arranged, 
' and form, acoocdin^ to the thiekaees of the walla, narrow canals, which generally 
bend in various directions, anrl are thus more often cut transversely hy thin sections, 
forming round holes somewhere within the substance of the walls, than longitud- 
inally piercing the wall from one end to the other. The trabecular septa are of such 
an exoessive irregularity that, in thin aautiaiis, they sometimes appear quite sepa« 
ratod from tlie wall, which is caused by their bending upward and extending to 
near the niiddlo of the tube of the corallite a.s tooth- or thorn-like projections. The 
tabulse are complete, not very numerous, much more regular than the walls, and 
moetly bending upward. 

fjocalily and geoloffieal po»itien.—nua is ayeryiare species; there is only a 
single specimen of it preser\'ed among the Salt-nintre materials. It comes from 
Dr. Vcrclierc's ooUectiou, and was certainly found somewhere in the Botta Boh 
range, though the exact koality is not known. The specimen is entiidy caleareoos, 
and oranes beyond doubt from the middle darision of the Froduetns^limestooe. 

Remarks. — In general appearance the species seems to he rither nearly related 
to Arceopom aM.v/ra/fs, Nieh., as the latter has likewise a tuherous or pyriform 
shape. On a close examination the distiaction oi the two forms is, however, very 
ea^y. Th» Indian qMcies appears to be much dnmsier inits general appearanoe, the 
walls of the coraUites are thicker, and if thin slides are examined with the microscope 
it is found to possess perfect talmhe, whilst these are imperfect in Areeop. ausfralis. 

ThcfiC characters suffice to distinguish between the two species. There is no 
other fona to whioih the |M»ient (me could be oompaied, except the fidlowiag: — 

S. Ammocbu, xahosa* Waagen ft Wenfiei, PL OVI, 11^ 8-9. 

Ooiallnm masuTO, arboresoentt probably attaehed with its base to foreign 
bodies. The branchsa aia thick, up to s diaawtat of fiO to 70mm., but geaenlly 
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mudi tiiiniMr (thont a<MOmiii). The bnneUng is nipiUHrIf dichotonHms. Tbe 

branchcfl are generally not round but laterally conij)ross<'d, so as to hare an oval sec* 
tion ; tlicy nre also not quite stmisht, Init variously bent and twisted The coral- 
lum seems to baTe groi«-u to a Jarge size ; but there are only fragments preserved in 
the Satt-iange ooIliBotioii,ao ituimpoiaiblA tonajvbat dimeoaioiu it really ■ttained. 
It aeeniA not improbable that the «itiie arbonecent oolonieB may have attained a 
hciirht of half a raotro. Thon' is not a trace of an epifhoca on any of the sjKrinn'ns 
at disiM)sjil. The entire branches are composed of very numerous approximately 
cylindrical or polygonal ooraliites, which radiate from an imaginary axis, ascending 
Mid diTeiging by degrees. The whole anifaoe of the bianohes is corered by not 
very large calicos. They arc irregularly polygonal or roundish, and of rather unequal 
size, on an averaire, ho\vev<'r, almiit 8nim. in diameter, se])ar.attHl from eaeh other 
by rather thick porous walls. The smaller caliccs disseminated between the larger 
ODCs indicate probably the exirteiioe of young oondliies. The septa are mdimentHy, 
wry irregular, and represented only by ilioimy prooeasei^ extending mio the Tiaoeral 
chanilxT of the eorallites. 

Of the internal structure of this species we know but very little. AH the speci- 
mens are prewmd in sooh a mannev that it was foimd impossible to make micro- 
seopie preparations. Either the whole speoimen is impregnated with silica so that it 
forms one siliceous masa and nothinj^ can be disting:uisli(>d, or the visceral ehambers 
of the coi-allites are filird witli windy matter, and their walls are then brittle to 
sucb a degree that it is impossible to make a thin section. 

Loealitff and geotogieiA potUUm. — This spedes is mneh more oommon than 
the preceding one, but it is at the same time restricted to the upiKT division of the 
I'nMUiftus-limestone. It has been found in this jjeological position by !i)y>elf west 
of Khui-a (4 sp.), at Jabi (1 sp.), and at Cbidru (1 sp.), in the Cephalopoda-bed ; 
Mr. Wynne brought the species from Yuroba (1 sp.), from the Baifirw^ (1 sp.), 
from Jabi (1 sp.)« and from Chidra (1 wp.). 

Remarks. — Though the mifroscopical inspection of this species has failed, yet 
there cannot be any doubt that the form hereuuder eonsidei-atioii is congeneric with 
the preceding one ; the spongy condition of the walla of the eorallites can be seen 
in i^ even on weathered sorfeoes. 

Alio specifically the preset apeoles seems to be very nearly related to the 
preceding one. It dilTers, however, from the latter by the arborescent shape of 
the corallum, and also appareully by, on an average, somewhat larger calioes, 
though it is rather difficult to dedde on this point, as the siie tA the ealioea is so yeiy 
TariaUe. 

On the whole, it is highly probable that we hare to deal b(>re with a separate 
species, as not only there exist differences between the two forms, but also the 
geological positions of the two arc dillerent, Araop. tvXterota being restricted 
to the middlB, and Artsojp. ramma to the iqiper divUon tbe Ftoduotos-lime- 
stone. 
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ftemfly: FdVOSITIDJB, Niefaolwm. 

The family faas been oluaauteiMed hy Miohdaon in the foUowing mAnnev :— 

**The corallum in this family is of very variable form, but is composod of 
polygonal or sii1)-ryliti(Iri( :il conllitt^, which are usoally in close contact throughout 
tbelr eatirc uxtent, and arc furuishcd with weU-derdoped walls. The walls are, 
howerw, perfoiated by a gnater or smaller number of rounded aperinres — ^tbe 
mural pores — by which the viaoenl ohamben of contiguous polypit«>s are placed in 
direct communication. There is no true caoncnchvma ; and the condition of fho 
septa is extremely variable, these structures Ixiiug sometimes obsolete (some forms of 
Trat^yftorei, Ac.), sometimes in the form of marginal lamelliB or ridges {NgctoporOt 
Kich.),and most commonly represented by Tertioally disposed rows of spinules (most 
species of Farosllen). Tin- taI)ul;o are usurilly well developed and completo» bat 
they are sometimes imperfect {Favoiitea hemUpluei tca, Yand & Shum.)" 

To fbifl admirably clear characteristic of the family nothing has to be added. 
The distinetioii of the fomily from the FonHdm appears on a first glanoe to consist 
in the perfect walls of the sinsilc corallites in the Farosilidtp, where each single 
individual has its proper, perfectly developed wall, whilst the lino of junction, where 
the walls of two adjoining corallites are united, forms what is generally called " the 
primuy muni idat(^" or primordial wall.'* This plate appears ratber differently 
in different speciniens, according to preservation, and even in one and the same 
specimen its appearance is often very ditt'crcnt. Mostly it can be seen under tlio 
microscope as a dark or even black line, separating the walls uf adjoining corallites, 
but often this dark line is repboed by a light- coloured oob, and then its distinetion 
is often so Tagoe that it appean aa if the two adjoining walla were perfect^ united 
and trrown toijethcr without distinction. This hitter appearance depends, however, 
solely upon the preservation. Lastly, a third mode of appearance is brought about 
by the primordial wjill being preserved partly as dark, partly as light-coloured sub- 
stance, wheTCl>y it then appears as a serieB of black points. 

The secondary thickedngsof the walls of the ooralUtes in the FavottHdm are 
built up of transversely arranged fibres. 

The propagation, or gemmation, of the FavotitUUe is an iutermural cue ; that is 
to say, in that i^art of the soft animal matter eorering the outside of the whole 
cscndlum, and, corresponding to the primary mural plate of the oakareous parts, a 
new individual takes its origin. It is formed liy gemmation on the outskirts of one 
of the adjoining individuals, and when the calcareous wall begins to bo formed, the 
primary mural plate, extending between the two old indiridoals, is caused by this new 
one to split in two and thus to make room for the new intruder. As the whole 
process of gemmation is thus restricted to the soft parts ot the colony, and the 
calcareous parts only take part in the process after the new individual has already 
been separated from the old one, it is very natural tliat it afterwards becomes 
impossible to say from mieroBoopical inspection of the oalcareoua corallum alone 



SALT-EANQE FOSSILS. 



from which of the two adjoining old indiTidoals the new one took its origin. All 
that has been said of tho soft parts is, as maybe supposed, puroly liypotliotical, but 
it is the only way of explaining the fact that it is never possible to say from which 
indlTidoal a new one may hare taken its oiigin. In the deaoription of the l^nUkm' 
Uperidm we shall have ooeaebn to raonr to this lahject. 

Anntbcr mode of propagation that also ocruiN in the Favosilido! is that of 
simple fission of an old individual by splitting in two (fissiparity). A vertical wall 
begins to bo formed on one side of an individual, stretching forth into the visceral 
cavity and hy and hj dividing it into two. This mode of propagation is, however, 
nthernurei only in (he genus Ccenitea, Eichw. it secrns to Itr the rule. 

The number of fnrms ]H«liaigin<» to tho family Facosiliihr is nither lar£»e. Tn 
Zittel's handbook, we tiud not more than eight genera enumerated within the 
family, other gNiera which must now he imduded in the finnily being pat into the 
fiimily Pocilloporidce, or partly even among the .Bfyosoo. 

The knowledge of tin- family has been enormously extended by the invrstiga- 
tions of Prof. Nicholson. He enumerates not less than 24 genera within the 
famQy of which, however, not all can be retained in it. Aooording to wliat hat 
been said with regard to the preceding fiunily (the Fitriiidat) the genera FnwiH- 
pora, Kent., and Arcroporti, Nich., must be the first excluded. Then also Sienopora, 
Ijonsd., cannot, according to our investigations, be retained in the family PaeotititUCt 
but must be removed to the Monticultporidce. 

Thwre will still remain not lees than about winetewi genein» which with mofe 
or less certainty belong to the family. 

Niebolson himself has already given some hints as to a grouping of the genera, 
and chiefly one group of forms he circumscribes more in detail; this is the one 
compcscd of the genera Pwihypova, Lindst., StHatoporot Hall, Traehypora, E. &H. 
Jkndropora, Mich., and OSomMes, Eichw. Another group seems, aooording to him, to 
be constituted hy Si/rhipnliles, TTind(\. and yet another one by Nyctopora, Nich. 
We cannot in all these respects agree with Mr. Kieholson. The genus Nyctopora 
is separated from the remainder of the FavoaUidne by the circumstance that in this 
genus the primary mural plate, generally so oonipiouous in the genus JRi90$H«$, is 
not distinguishable. If one considers, however, in what large degree the distinot- 
ness of this primary mural plate depends upon the mode of preservation of the speci- 
mens, it may perhaps be prudent to separate the genus Nyctopora for the moment, 
yet not entirely, from Avostfes by patting it in a quite different division of the 
family. The propriety of separating Pachypora and allied genera from Jbooti^M 
may also be questioned, as recently Mr. Freeh has even opposed the idea of consider- 
ing the two as different genera ; but that this can be done quite safely we shall 
have occasion to show pesently. Ifr. IRolMdson's grouping of Faehppora and allied 
genera in opposition to Fino$Ut^ etc., may however be accepted for the present* 
though it cannot be denied that Pachypora ami Farositet are Very near relations. 

On the whole, it appears to us that very conveniently five sub>families may be 
distinguished within the family Favo9ilid<e. 
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I. Sab-Slraiily: FdrmTUrJK. 

In the genera belonging to this sub-family the oorallitcs mostly bavr^ tliin walU, 
and (mostly) complete, stnighti not oystoid tabulsD. We consider the following 
genera as belonging to it. 

1. Fatobiim, Lun., ISld: HM. to Aain. mis Yirt., nL n, p. 104. flilnritato Mrbooi- 
ferous. As a sub-genus that* aigh^ V^'Vh ^ ntainad Knowwii B. h H. 1861 : 
Pol. Fobs, des Terr. paMoz. 
t, BoHiHGnu, Nichola., 1879 : Ta^bahte Cormls, p. Hi. Deroiuaii. 
a. YiBHiFou, HiU, 1874 : TrnvAj-mOt. Ann. Stita Gab. of Nnr-Tork, pb 109. SflvuHi 
and devoniaD. 

4w NTCioioaA, Nichols., 187 : Tabulate Conb, p. Ibii. Lower silurian. 

B. 0) NoBOumAj UaiMBm, 1878 1 OCwiigl if Km^^ T«(uik. ilkuL FlmriandKngH, 

No. 4, p. 14, note. Upper silurian. (Thfi jwgition of this genus is uno*^*.^!?!.) 

0. (?) BiLUKOSiA, Koninok, 1876 : Recii. Foab. Pal&>z. de ia Nodt. Gallea du Sud, I. p. 75, 

TLI^fif.4. D0V«aua (podtioB OMMftaii}. 

IL 8ab-lMiulr: TBACSTFOBBrJB. 

This sub-&mil7 is characterised by having the walla of the oorallites reiy 
much thickened on the inside. The tabulce arc complete, straigbt* not Tery lUimA> 
rouB. The following genera may be considered as belonging to it. 

1. FiOBlMBA, loadstniiTi, 187S: Ofwi^ Kongl. Yateiuk. Akad. FoilHmtlUngar, p. 14^ 

SOvriiB to permian. 

i. SniATOPOlu, lUI, 1882 : Falmnib. of New •York, toL II, p. Ifi6. Uppor saoriu moA devo- 

aiaa. 

8. TsMRfOBA, B.fc H., 1851 : VtAj^ Foas. des INirr. Fh]6oz, p. 305. Devonian. 
4b ^ IiACBRtroiiA, Eichwald, 1860 : Lath. Roaaioat p. 4M. Silnriaa (?) and oaifaonifanma (?) 
(position uncertain). 

m. 8ab-lBn%: KIOaXUIUDtA 

In the genera belonging to tUa anb-f smil/ the walla of the ain^ oorallitee are 

thin, and often much perforated. The tabulae are nuroerous and strongly cyitdid. 
Calices generally large. Tlie genera belonging to it are the following : — 

1. CoLUMNOFOKA, Nichols., 1874 : Qeolog. Mag., new eer.. Vol I, p. 263, fig. 1. Silurian, 
t. lEmnmu, Koidiiak, 1848 : Anioi. losa. des Tinr. GHrk de la BdKiqaa> p. 89. Sflorian (T) 

imJ earlx'jnifprous. 

S. PuuBonicnuM, Goldf., 1829 : Petrefact. Germ., I, p. 118. Silurian (?) and devonian. 
(Perhaps Ueutioal with the preceding.) 

4. CBOnwrmiTis, E. & H., 1851 : Polyp. Vom. des Terr. Pal^, p. 299. Devonian. The 

position of this genus is very doubtf uL It pos ses s es a stoloaal gaaunalion, and thus 
should perhaps be oonsidsrad as beloagio^ to the Abgrnurim, 

5. ^ BiAUHOirru, £. & H., 1851 : Polyp. 1^ to Iter. Mto., p. 876. Dsvoniaii aad 

flarboniiBnaa (poaitiiaii wwartaiii). 

0 
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rr. SnbAmity: STSlNOOntniM, 

The few genera that compose this sub-family are oharaoteriNd hj fhe ^ftfa 
walls of the corallites and funnel-shaped *»>«"itp i| wbioh tondh Moh oUwT in ths 
middle and thus form a central tube. 

Tbm am oxUy two geman whioh poesibly might be placed in this sub-family : 

1. Snnracuni^rade^ 1879 1 Gadog. n^viLT^ p. t41 SOnttaB. 

S. ^ RoiuKKu, E. & H., 1851: Foljp. VoM. dn Tbbt. lUte^ p. 868. IWrnuta ^tion 

T«7 nncmrtftin). 

The forms belonging to this sub-family are oharaoterind by corallites wliiiidi 
are not strictly cylindrii-al or polygonal, but more or less compressed, triancrular, or 
semilunar in the tratxsyerse section. The walls of the corallites are sometimes 
thickened, wmlSmm not Septa mostly mdiinaiiujf , wmetiiiiei one of two elightly 
indkated. 

There are, as it seems to us, only two genera belonging to this sub-family : 

1. Alveolitbs, \am., IS'H : Syat. do= Anim. sans Vert. p. 875. Silurian dnd deTOniMk 

2. CkKNiTes, Eichw., 1829: Zoul. apecial, t. I. p. 179. Silarian and devouun. 

The family ^twmXMm is hut sparingly represented in the Salt-range. Only 
two genera belonging to it aie in tiie ooUeotiott, nod even these an not yzcf 
common. 

The genus Pachypora is represented by two species, whilst <hc genus Michelinia 
appears with more massive forms, taking part in the compositiua of the coral-reefs 
which occur off and oa in the middle nf^aa of the ^^roducfcaa-limestone. This 
latter gemu has fDmished four aipedea. 

Snb-lnmay: fStACSmBlHM. 

Genoa : PAGHTPOBA, UndsMm. 

The amilalkle matnials ol flde genva firom the Salt-range were very scanty, 
and only of one ^eoiea » aoiloientiy large pieoe «aa at our diapoaal for ndeio* 

acopical sections. These, howoTcr, proro to be very ioataniotiTe^ and elnoidato many 
points, the discussion of wliicli is of interest. 

Regarding the generic position of these specimens, there seems to us even 
aome digbt preUminaiy dofaht as to ivhellier ne have to deal lien with a true 
The distinction of Tacky pora from Favoritea seems to he not in all 
easy, and it lias been advoc^ited by Froch that tlie two genera should be 
oonsidered entirely identicaL The reasons brought forward by Dr. frech are beyond 
donht weU founded fw the ease he tnate tA, but we ahooU not like to generalin 
the qneaiion ao fv aa he doea. Betoe all it a eema to na ttat the genu PaetigMni 



Digitized by Google 



F&ODUOIUS-IiULESIONE.— OELBKIJ&KATA. 



845 



is not founded solely on the thiokening of the walls of the single corallitea» {hong^ 
this is the moat striking character, but the distinction rests also in the larger and 
more irregularly distributed mural porea in Fachjfj^ora than is generally to be 
obMTved in Favoiitet. Thus, in some speeies at FaMtttetttlUhaa^ fhe mlb of the 
oozallitM may sometimei beoome tMekiBmed, this does not nam to us ft Boffloient 
ceason for uniting all species of Pachypora with Favosites. 

These special characters of Pachypora arc very •well exhihited hy the micro- 
scopical sections we have represented on PL XCVII : that not only the thickened 
walls of the oorallitos ate moat distinctly developed, but also the oharaoters of the 
muial pona can he very well distinguished. The large size of them is on a flnt 
glance very remarkable, and as regards their distribution, we sec in all the figures 
that this is very irregular, and in figure 'ib that some oorallites show a biserial, 
otihan a naiaerial, amngenunt of fhaie poma. Fnun ihia it appean tiiat m hare 
oeftauiilr to deal in this oaaa irith a true IPvdiffpof, 

All the sections are, however, taken from one species. "With rc^rird to the other 
species occurring in the Salt-range, we cnnnot b4iy anything definite. We place it in 
the genus Pachypora only on account oi its outward appearance. 

Of other intenatiiig pdnta oifaaarraUe in the aeetiona the oondittini of the 
primary mural plates mi^ he particularly mentioned. We see in the figures on 
PI. XCVII that the appearance of these organs is very different according to 
different modes of preservation. In the Figs. le, 3a, and 'db the primary mural 
plates separating the single oorallites and forming the middle line of the thickened 
-walla, appear as dark lines, mostly distinctly dafioed, somctimea however rather 
diffuse. In tig. 3c, on the contrary, the primary mural plat<?s appear as white lines 
with darker margins. These margins are absent in the lower part of the same 
figure, and the primary mural plate ia represented only by a light-coloured zone. 
We muat lay aoue atraaa on theae different nodes of pveserratioa of the primary 
mural plates, as in the MonticuUporce similar phenomena are very often to be observ- 
ed, and it is of importanoe to find the same facts in Pachypora, an undoubted coral. 

Another fact which ro(juirca some words of explanation is the mode of appcar- 
anoe of the moral pores in the different preparations represented on PL lOVII. 
In this leapeot idiiefly fig. Sn ia Toiy inatruotive. We see that the mural pores ace 
the entrances to long tortuous canals, one or the other of vvhidi often bonds in such 
a way that it terminates suddenly with a round pore, as always happens when the 
eanalis out by thetiiin microeoopioal slide transversely, instead of longitudinally. 
Quite the aama oan ooonr also in tangantial seetiana; then we lusn nmnd poaea 
within the substance of the wall, assiiming the appearance as if a vertical canal 
extended Mrithin the wall, an appearance which perfectly agrees with what has 
been called by Nicholson "intramural canals." It appears to us highly probable 
that Ur. Nioholaona intramural osnaU an nothingelie than sooh toftoons mmal 
pofles wUob happened to be out ioDnanelj, instead of kngitadiBally, in some of 
Km nuecosoopiflnl wf t ift w iiiw 
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The intermnnl gemnuttion, or pioj»gttioii« of these f omu oan aim be veil 

obeerved in the thin sections represented on IL ZOVII, figs. 3a, b, o, and 

As has been stated abovp, the genus is represented in the Salt-range by two 
species, which are both new to science. They were found in one and the same bed, 
in tlie Oephalopod*-bed of the upper Pa>diiqtn>.Bmertflne at Jftbi. 

1. Faohtioba. cvifcTAiA, Waagen & Waniiel, n. tp., YL XOVH; flga. 1 & S. 

The corallum is massive, forming apparently simple, undivided stems, more or 
len nrand in aeotioiL, These items do not become very thidk, their maTimma 

diameter is about IQnun. The corallites are numerous, of very unequal size, their 
orifices forming round pores of never more than one millimetre in diameter on the 
surface of the stems, and covering this surface entirely. The walls of the coiallites 
are quite emnoiouBly tbiekened, and thii neaily for their entire extent. Tliis 
thi fil"««w of the walls cause s the caliccs to bo rather far apart from each other. 
The spru-e l>ptwoen is cariuated in the middle. The corallites take their oriirin in 
the middle of the stems, and radiate in ascending, slowly at first and then rather 
suddenly bending loond towaeds liie autboe of tha steals. Of septa properly 
ipsaldng notldng osn be ohserved; tSbej are apparently leplaosd by the so-ealled 
septal spines* which are cxceediagly stroni^ly developed in the present species, bat 
oan be observed onlv on tliin sections. Tabular are of extremely rare occurrenee. 

Locality and geological position. — There is a single specimen of this species 
oontained among tlie materials from file 8alt>range. Tbis iras oolleotod at Jafat in 
the Oepbalopoda-bed of the upper Froductus-limestone. 

Remar&tf. — This is one of the most typically dev(dc)])cd species of Fachypora 
imaginable. It is distinct from all the species hitherto described, by the extreme 
soaraity of tahabo. 8o mnoh the mora aie the st^ealled septal spines devebpod, and 
it mi^ evan he questioned whether in this case these spinas ought not rather to 
be considerf'd partly as iiieomplptc tabuloo. They arc extremely irregular, bending 
in every direction and often uniting from opposite sides of the corallite. 

Of previously described species chiefly Pachypora nieholtonit 'SKia\L{=Paehyp. 
e§rm9orm» ^lainv.) Nichols.), flrom the dercmhuii of the Eilel, may be oampared ; 
it needs only a look at Nicholson's excellent fignxes to see how closely the two forms 
are related to each other. Of identity there can, however, be no question, aa the 
Indian species has very considerably larger calices than the devonian one. 

Another speoiea whieh perhaps might be oompared is Ostoeiopofa maekn^, 
(Qdn.) King. If Hr. King's indications with regard to this form are right, and we 
have not any reason to doubt them, then the above name cannot stand, as Stempora 
MOtfjfcrefjU, Geinitz, is something quite different from what has been described by 
King nnder the name. Then the speoieB will Iwfe to be oaUed Pachypora t mde- 
jmmImw, King (1848k Oatalogne, p. 6). It is probably a PMlfporo, though we 
oaanot he «ue on the matter, as we have no materials of the speoiss; but if so^ it 
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seems to be lather nearly related to our PacA. curvata* It b a nmoee species, like 
the Indian one, hut the corallites seem also to be OH aa ttvefege smaller, and.tiuw 

the similarity is only a rather distant one. 

2. PACuypORA. JABiBNsis, Waagcu & Wentzel, n. sp., PI. XCVII. fig. 2. 

Our only specimen, and that a small one, of this species is very perfectly 
preserved; and though, owing to the scantiness of the material, we were not in 
a poaitioa to make tiiin eeetiaiu, yefc meet of the oiuueaetan of the species oaa be 
made out. 

Tbe corallum is massive, not very large, of an irregularly tuherous shape, (alcing 
lise from the edge and both faces of a small shell fragment The M'hole surface is 
ooveied with the oalioes of the single corallites, which are rery irregular in size, 
more Of never posssssinff a diameter of more tinii I'Smin. 

These oalioes are separated from eaoh other by rather thiok walla, with high sharp 
Orests in the middle. 

The interior of the corallites is partly exposed for a oertain distance, the strong 
matrix haTing been removed out of tbem by weathering, tt ean thvs be seen that 
the walls hare eztranely large, irrc^^ularly arranged, mural pores, and that the inside 
of the walls is ornamented at irregular distances by rounded protuheranees, which 
aasume somewhat the appearance as if the oomllites were provided with irr^ular 
septa. 

The mode of augmentation of the corallitei can also be well observed. Both 

the modes of proy>ac:atioii described in the intn)duction to the family as occurring in 
the FavositidcE arc represented on our specimen. Generally the mode of gemmation 
is the intermural one, but in one or two cases very distinctly iissiparism can be made 

01lt» 

Locality and geological position. — The single specimen of this species existing 
in the Salt-range collection was found in the Cephalopoda-bed of the upper Pro* 
ductna-limestoue of Jabi. 

JB«mari».— The position of this species in the genns J s e l f y e f eannot be oon- 
sidercd as above every doubt, tmtil the microscopical inspection of it ean be execu- 
ted. For the present this position seems the most probable one» aooording to the 
characters which hare been indicated in the above description. 

Of species previously described the one quoted by Bejiidi as CaUamopora sp., 
Atom carbonifevons beds of theislandof Timor, most 6hie^ be oompated.< bthat 
form the ealice^ are of about the same diameter as in the Indian specimen ; they are 
also polygonal, and tlioni-like processes are observable on the inside of the walls of 
the single cordUitcs here and there. The entire shape of the corallum seems also to 
be mote or less tuberous. An. ezaot idsntiioatbn of this form with the Indian one, 
bovraiver, cannot 1)6 made beoanse the mnml pores have not been observed in the 
spedmeins from Timor. 
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Other carboniferous species, chiefly those from the mountain-litnestone, can 
barely he compared with the present form. FavosUes haimeana, Kon., has similarly 
large oells, but the walla of the coxallites are quite thia, and the oorallites are very 
Inig. 

Stth-Family: }flCHELlNIlN.'E. 
Genus: MIOH£LINIA» Koomck. 

To the excellent characteristic of the genus, as framed by Nicholson, bat TStj 
little is to be added. All tliat still needs mentioning is the mode of gemmation, 
which haa not been taken notice of by Mr. Nicholson. As in Fav08ite$ the general 
mode of gemmatioa is the intermural one. Vhw eaa be wdl obeeirred in our tlgurc 
le on rL XOIZ, iriiBn on tiie n^er end a neir indivUbiBl is aeea iaUng ite origiB. 
This increases very raptUy in aiM^ cauing the adjoining oonlliteB to deriata txoai 
tiieir original direction. 

This identity of the mode of gemmation in Michelinia and Favoaitea is one 
proof mom that the two genera are very nearly related, though this has not been 
■dmittlMl by Liud^strum, Zittel, and others. The reasons for wbidi Idndstrom places 
the genus Michelinia in the Cyntiphyllida; are, the oystoid condition of the tabulje, 
the existence of septa in the corallites, and of root-like appendages on the epitheca, 
and tibe diSoBemt mocphologloal inteipff^tion that must be given to flie manl poree 
in the two genera. 

As regards the last of these charaeters we must confess that on thin sections 
we could not find any difference betweisu llie mural {lores of Favosites ami Michelinia, 
either in the figures given by Nicholson (of Fleurodietgim) or in preparations we 
made onnatm. The poiee show no legnlaiity whaterav in their antangemmt, 
and do not take any heod of the septal furrows which stretch down the walls of the 
corallites. They piercre these walls directly, and in many of our preparations of sili- 
oified specimens a hair can easily be passed through them. They arc not all abso- 
Intefyof themmodae; some are larger, some smaller. They are often mofednatared 
together at the base of young individuals which have just taken their oe^bi bj 
gemmation, and thus still conininnicntc freely with the parent individuals. 

If thus the mural pores do not seem to warrant a wide separation of Michelinia 
and Fawmtett the other oharaoters alluded to by llr. lindstrdm are still less adapted to 
makasndiaseiparationaoeeplable. The septa are nevwdevdiqwd, but appear ae very 
shallow elevations, separated from each other by barely perceptible furrows, stretch- 
ing down the internal sides of the walls nf the corallites. Since the investigations 
of Mr. 2sicholson however it is known that in certain forms of undoubted FaDoaitida, 
as in Nfchpora, the septa are at least as well developed, and thus thia rudimentary 
derelopmcmt of septa in IBeheUitkif which is, moreover, often entirely absent in 
■ome forms of this genus, cannot be oomaideied as forming a fundamental diffevenoe 
between it and Favmie$. 



Digitized by Google 



PRODUCTUS-LIMESTONE.— CCELENTERATA. 



849 



As to the cystoid condition of the tabulae, it must be confessed that such a 
thing has never been obaerred in Favotiin proper ; on the other hand, in Co^wmno* 
jMra a fom hu Iweii deMvibed M tndj 

In HSbm form the tabulsB are mostly convex, or even partly cystoid, the walls of the 
single corallitcs are still more frefiueiitly picrfwl by munil porea than in Michelinia, 
and there are traces of septa developed on the inside of the tubes of the corallites. 
HhoB U oon hatSfy be dooMod that CMaimnoporm is about equally nearly nlated to 
JBtMMa and to JlwMt<<W, and the cadsteaBe of aadi a tninrftifflial fom goes far 
to elucidate the relation of those two genera. 

As a last diffcrcntal character between Favosiies and SJichelinia the existence 
of an epitheca provided willi root-like appendages is quoted by Lindstrom. That in 
AwfWet abo an epitheoa u MaetuDieK developed I»d been aUeadj obenrved 
Qneastedt (Petrcf. Dcutschl., Vol. TI^ p. 5). The root-like appendages, however, 
even in the genus Michelinia, only occur in that group of forms of which Michelinia 
/owwo, Gd£.« ia the prototype. In all the other groups tbeee appendag«« are 
abMot 

Morarrar, enm. if the pdnte of diaerepaaoj an not cf swdi a nature as to 

warrant a fundamental distinction of Michelinia and Fatmites, there arc points of 
similai'ity which cannot bo overlooked. One of these is the mode of gemmation, 
which is absolutely identioal in Faooaite* and Michelittia. On the surface of the 
^Mlr^llH^lm tbe nsw indhridosls appesr ss smaU* thiee*, fovisor flve^ided oalioesattbe 
pointi wlusaliiree old corallites come together. That the gemmation is truly an inp 
termural one, and that it cannot be stated from which of the old corallites the new 
one has taken its origin appears beyond doubt from the section represented in fig. 
le. PL XOES, where the primordial wall that Mpaiates the old oonHites is distinot* 
ly split into two at the point where a new one tskes its origin. 

After all that has been said there cannot, it Roems to US, remain nuudl doubt 
that Michelinia must be placed in tbe family Fatoaitidm. 

Tery nearly related wilii MkMkda, is Pleurodictgwn, which thus cannot be 
placed, as Zittel advocates, near Tortus «r ProlanBia. FieitrodMfwn, if it is at 
all different from Michelinia, deviates from that genus ohiefly onij by the less &«■ 
quencyof tabul;« in the sintjle corallites. 

Just the contrary is the case with ChanoategiteB, E. & H., which has been 
aonridered as a synonym off JfAriMMfi by ffittd and othen. The obaiaotas of the 
genus have been well set forth by Xicholson ; one character has not, however, been 
sufficiently brought forward by him, though it is very clearly represented in his 
drawings, and also mentioned casually in the desohptiou; this is, the ''stolonal 
gemmation,"— as it has heea oalled by Kooh in his Tery important paper on the 
modes of propsgation oeooning in corals—, whioh is Tery distinctly devdoped in this 
genus. This "stolonal gemmation" is characteristic of the Syringoporid<B and of 
Tulnpora, whilst it generally does not occur in the Zoantharia, and thus the genus 
may perhaps have to bo altogetlier removed from that class and placed in the 
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nia, it is only provisioiially, and on account of the perforation of ttm inlla of ttiA 
angle coralUtea, which occurs rather frequently in this genus. 

The genus Michelinia has, up to the present, been obeerred to occur chieily in 
the onbadfemnn fonnatioii; in devooiaii atnta also apeoiet of flie geum ham been 
found. That the genus occurs again in permian beds has been proved by tbn detoe- 
tion of specimens by Abich in the permian beds on the Araxes. 

In the Salt-range the genus is not at all rare, and occurs most commonly ia the 
middle dMslmi of fhe Pnduetai-liniieitone, wbioh ie made up in a great part of 
ooral reefs ; also in the upper diviaion epedniBni of the gnuis aio not very mn. 
In the lower division, however, it has not yet been found up to the present. 

There are altogether four species of the genus contained in the Salt-range 
ooUeetion. Two of them, Mich, e^hit W. & W., and Mich, placenta, W. & W., 
ooonr in the iqpgper divirfon of the Fradnatne-Umeatone, irhilit the thiid and fonrtb, 
Jfioi. iitdioa, W. ft. W., and MM. gkmerakh UoOoj, aw restrioted to fhe middle 
difidon. 

1. yLunuLaoL imma, Waagen and Wentiel n. ip. 

Um XWUIMi Umd-pta, (Phffl.) Allah : BHj^dUknn am te kaammut W » 91. |L 11. 

Ig. 11 (mm Phillip.). 

1S79. Mirhili^ia ip- indet, Mollrr: Neu. Jahrb. fiir Min., 1879, pp. 238.239. 

t 1883. ilxchcUmt ,p.,-KMjwHi Ftii]»TonLi>.PiiigiBiclitbo{ni'*Chin*, vol. IV, p. 106. pL XXIX. fig. 16- 




nf.M^ KmnmA iKcsi, WMg«aiilWMlHln.ipb MKiiliii niiihini nf " " — frr nffr 

MoilakllaMrtone of Kkfirkot North: a,l*Unl neiri lbt>ff*^»t*th utanl mm; Mm artbe 
«iEaH hnlMD Mid ezpoiing thnr kteral hem, eoUi^wL 

Ooialhun irregularly rerersed conical in shape, with an bfiandlbiilifofm baa^ 
whidi ia attached by the median pcomineiuie to foraign bodies and otherwiaeootend 
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bj B not TBtj HbSek emoentrioallf plicated epttlMea. Up to the praent* no large 

specimens of this species have been detected, and it is probable that it never 
much exceeded the size of (lie floured specimen. Corallites spreading from the place 
of attachment, ascending at the same timo steeply. Their form is irr^ularly poly« 
gomL Ibo aunginal ones we oovered hy the epitlieea in aooh a manner tlttt tiieir 
longitudinal extension c in he distin^^uislied througli it. All the corallites are in 
close contact, their walls rather tliiu and not perfectly combined io;^ether hut show- 
ing distinctly in the middle the primary mural plate. Calices very irregularly 
polygonal in ontiiBe^ latiiernnall, never larger than Smni. in jKaneter, often Teiy 
mueh flmaller, ihaUoir. Septa indicated by a cloie hnt zather indistinot Teitlcal 
striation of tlie interior side of the walls. Mural pores not very krcro, nnmerous, 
irregularly arranged. Tabulae not very numerous, about two to three within the 
space of 5mm., cystoid, not very strongly Tanlted, irregular, often uniting with one 
another, or with amallec oyste attached parasitically <ai tha marf^ of the laa^ 
ones. 

Locality and geological position. — There is only one Rpccimen of this species 
preserred in the Salt-range collection. This was collected by Mr. Wynne in the 
trana-Indoa oonthuntion of the Salt-range at Kaflrkot North, in the higher diviaimka 
of ttie Frodnotos-limcstone. 

Remarkt. — ^We identify this fossil from the Salt-ranc:c with the one that has 
been described by Abich under the name of Michelinia tenuiaepta, Phill., from the 
upper palffioeoio (permian) beds of Djonlfii on the Axana. It cannot be subject of 
flie alighteet doaht that this form ia very needy xetaied tothetroe Mick, igimlaeplut 
and there are perhaps many palceontologists who would not advocate the distinction 
of the Armenian and Indian fossils from Phillips's species. Already however, Moller 
has drawn attention to the circumstance that in Abich'a specimen the calices are 
considerably emaUer than in the ^ioal mountaitt-Umeatone species. As the same 
character is repeated in the Indian specimen, which is of similar geological age as the 
Armenian one, it seoms now probable tliat a permian form exists which is on the 
whole very similar to Mich, tenuitepta, Fhill., but which can be distinguished by 
altogether amaller ealioea. T» this form we hare given the name of Mk/h. eAkM. 

A fossil which seems to he very similar to this MUi, abkM, but which has only 
been found up to the present in a very bad stati; of preservation, is the one figured 
by Cayser from the upper coal-mcosure beds of Lu-Fing in China. The size of the 
calices is absolutely the same, and thus it might very easily he the ease that we have 
to deal here with the same species. The question can, howarer, not be decided befoie 
hotter materials from China are available. If the identity should prove toent 
in reality, then the species would have a lather wide geologioal range, from upper 
carboniferous to permian. 

On tiM whole it is highly prohahle that JOM. Umitepta is the direot ancestor 
of IGeh. abidki, and that thus both belong to one and the same derelopmental 
series. 

]> 
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2. VboBMLmk VLkcaanA, Wai^geii and Wenfsel n. sp. 




Vig.17, MiciJELisiji, PLiCBSTi, Waagen and Wontxel n. «p. SiliciGed (pecimon from the C | ^:iIr,poa»lMjBltlif iipjvr 
FfwluctiM-liinMtoiM of Jabi i—a, top>vnw ; b, baial-riev, botli natnnl uxa ; e, aonw gf tt> eonlUtM 
MdHSil; 4^ mlb afaM af dM anlUlM rtnBify odHiA 

OogcaUum foming flally 1«iti«wil«r <» aomiaiwliat oooieal auaws, triiQi apnfeoilf 

flat 1)asc and sli!»htly elevated corallites. Tlie base is free, fixed only by a small 
point to foreign bodies and eovered with a very thick ru|j;osi! cjiiHiocrv. Tlie whole 
corallum is of rather moderate size. Corallites short, springing under obtuw angles 
from the flat iNne, e§BeatiaIljr polTgonal, and being for Huat wbde extent in doso 
contact together. Their walls extremely thin and brittle, as thin as paper. Calicee 
distinctly polygonal, deep, very irroa^^lar in shripc nnd unequal in size, hut never 
larger than 6nuu. in diameter, augmenting very distinctly by intemoral gemmation. 
Bepta indicated laf a mfluar indistinet Tertkal atriation of tlie walls of the cofallitee* 
bi^ their number cannot be counted. Mtual pocea naj nnnrarmn, not reiy Luge 
and quite irregularly disposed. Tabula' not very numerous, not strongly inflated, 
but rather flat, mostly complete, sometimes forming small marginal cysta* not filling 
the entire room of the corallites. 

The Bpenmena at our diipoeal do not exoeed a diam^er of AOnim. and do not 
attain a greater height than 15-20mni. 

LocalU'j and geological position. — There are altogether two specimens of this 
species preserved in the Salt>range collection, which were both found in the Cephalo« 
poda>hed of the upper Frodncttu-limefitone of Jabi. 

JBAfMfft*.— With regard to some characters the present species seems to 
he again moit neailjr xelated to Mieh.t^mit^ta, PhilL, withvhioh ipeciaR it ohiefl/ 
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agiNS in tlie aiie of the eaUoM.andtihe'veitioal strbtionof themllaof theconllitai. 

It is* however, distinct from Phillips's species by its flat base and the thenfomaot 
revewedly conical shape. By these characters Ibe spccii-s rallier closely approaches 
Mieh. favoaa, Qdf which is, however, distinct by the root-like processes which spring 
from it* 1mm. 

Of other ipeoiM, diieiy JKSaAi «MdK,deMribela]ioTO,miutbe eompuel;tha 

dbtinetion of the present Hpcclcs is, however, not diffieult ; the flat base, the quite 
different mode of growth, and the larger calicos distiaguiali ibis form readily horn, 
Mich, abichi. 

3. MiiDHnniXA vsmck, Waagen and Wenteel, n. ap., FL ZOIZ, fig. 1. 

A corallum fomung irregular tuberous masses of rather large size, which gener- 
ally spring from a nnall, Torerwdlj oonunl Inae^ oorered by a tfaioik epitheoaj the 
Iwnl part is, however, mostly oblitaiated. Corallites tolerahly long, polygonal, in- 
distincdy radiafini^ from an imaginary point; their walls arc in elose contact 
throughout and rather thick. Calicta not deep, polygonal, four-, five-, or six- sided ; on 
an average 6-8mm. in diameter, rarely somewhat larger. Septa almost entirely absent, 
and «?en the Tflttieal itriatiaai «f the trolls of {he oonJlftes, hf whidi the septa an 
capvesented in most species of Michelinia, arc barely observable. Mural ponea very 
numerous, rather small, and quite irregularly arrani^ed. Tabulte very numerous, veiy 
strongly in Hated, forming highly vaulted cysts, which are very conspicuous; they an 
mostly complete, but sometimes a ntimher of smaller oysis sanonnd ft lacger median 
OOOk The augmentation of the corallites by intermural gemmation is very distinct. 
The species attains lather lange dimensiona. Onr largest, specimen is ISOmm. in 
diameter. 

Locality and geological potiHmi-^'Sbo present species seems to be nstnoted to 
the middle dirinon of the Fndnetiis-limsstime, where it tabes port in flieforaaation 

of the la^ ooral reefs which arc to be oli^erved at certain localities in these beds. It 
has been found in this position at Virgal in the coral-limestone (1 specimen) ; east 
ot Katwiihi in the same beds (1 specimen) ; and in the section at Khura in the top- 
beds of tile middle division. 

Remarks. — ^Tho form which seems to be most nearly related to JftcA. indica is 
Micfi. ghnteratn, M'Coy, from the mountain-limestone of Europe. The general 
appearance of both species is absolutely identical, but on a closer examination one 
finds that the Indian eonl has larger oalioes, 6^mm. in diameter, triiilst fh^ an 
only 6 to 6mm. in JRoft. ^losMrala; the tabnlie also are much nune nnmetoos and 
much more irregular, so that it very probably forms a different species. 

Mich, tcnuisepta and the two species described on the foregoing pages arc also 
rather nearly related to our Mich, indica, but from all these the latter is distinguish- 
ed by its eutinly diffare&t mode of growth, whieh makes it nsemUe JfiejI. 
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There can be but little doubt tint JfoA. glamenU» k tihe dircot aaoeetor 
of JUich. indieti, hakik ajipeaia diffiontt to addnee undoiibtable praafa fomch* 
Buppoution. 

4. ICioBBiiiiiA. eC. coomoATA, ITCoy, FL OXYI, llg. 1. 

1861. JCaMbfa gltmmaia. M-Otf : Ditt. fwlMH ItM, ^ MX. |l. ma If. 14L 

There is a very Ian;o coral in the Salt-range collection that may perhaps be 
directly united with Mich, glom^rata, M'Coy. The general form of the oorallum 
ia irregular, forming large flatly tuberous masses of 170 to 200mm. diameter. 
GonUitei not very long, radiating from an imaginary point. Oatioes polygonal, of 
latliflr noaqoal eisee, but never larger than 6 to 6mm., tolerably deep; the walls 
not very thin, and without vertical striation in the specimen at our disposal. 
Mural pores not very oonspiouous. , Tabulss rather straight, very numerous, four to 
six within the distanee of 5mm.» nonifltinies with little Tesiolea along their margins, 
lutenttuial gemmation Tery frequent and distinoL 

Locality and geological potition. — Tlie only specimen of this species in the Salt- 
range collection was foun<l by Mr. Wynne in the midiilo division of the Produotus- 
limestone at Morah. The specimen is calcareous and forms a very large coral, 
althougb a laige part of it baa evidently been broken off. Iti longitudinal diameter 
is 170mm., its breadth 140mm., and its b^ght Mnmi. 

Memarka. — The present form agrees so very nearly with Mich, glomerata of 
M'Coy, that we barely think it advisable to separate it entirely from M'Coy's species. 
Tet there aie aome differancea, wbidi most not beoTeriooked. These oonsist in the 
taboln bang nearly stcaight and considerably more nnmerons, ohasaeieia trbioh 
may no doubt have partly depended upon the circumstances under which the 
animals lived, but which yet constitute diHerenccs of some importance. Thus we 
liave preferred to introduce the present form under the designation of Mich. qf. glome- 
ratot "it'Cof. 

From the species previously described in this woilc» chiefly from Jfiel. iiUKea, W. 
& W.« it diffent by its oonsideiably smaller oaUoes. 

Family: MONTICULIPOETDJE. 

The family which has given us the greatest trouble in working out its afEnities 
and its internal structure is that of the MonticuliporiiUe, not only because there had 
to be taken inso emddeiation two opposite opinions of kmg standing, one, aiqipovted 
by Lindstrdm and Eominger, regarding these fossils as Bryozoa, and another, sup- 
ported strongly by Nicholson, taking them to be corals; but also, because the 
family as circumscribed by Nicholson could not be retained as made to include 
forms of AlcgomtHa aa weU aa thooe belonging to the EexaeonUa. 

The first point is therefore to show the affinity of the MoHtkuttporida to the 
eonla^ in opposition to the view which oooaiders them aa ^lyoMW. In our esdea> 
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Tovn to decide tlda qnestiaiL gnat diflbmttiei vera eooounterad on aoooant <^ tlie 

fact that BO decisive characters have so fat bean made out, by wbicb the stony 
abodes of certain corals and those of the Bryozoa cyclottomata could be distinguish- 
ed. Both consist of minute cells, more or less tubular, often with horizontal parti- 
tuns or tabulsQ ; and even organs oomparable externally to radial septa are not 
enturdy abient in lome Bffomus from all which it nppean that in ftwil fonnt 
neither the general habitus of the colonies nor the internal characters of the single 
cells can be made use of for the distinction of the Monticnliporidd: and the Bryozoa. 
Yet after careful studies we detected certain distinuUve uiiaracters in the modes of 
propagatiiu iriuoh are ao radically diflnrent aa to aJisot the shape and stmetiue of 
the colonies ; the structure ol the iralla of the oeUs is also diffieneot in tiw MamU' 
CUliporidce and in the Bryozoa. 

In all these considerations, howeyer, we must exclude the genus Meteropora, 
Blr. In its atraotnns it cannot be denied, this genus exhibits a certain aflnitj to 
the MtttttetUiporida, but there are also so many diserepaades that its real rdaHoos 
must probably be looked for in other quarters. We were ourselves not in a posi t loa. 
to make observations on recent species of the genus, but the descriptions given by 
Nicholson are so excellent that barely any new facts can be brought to light. As 
Ihr as can be judged firatn Nicholson's drawings* the propagation m Etieroparm is 
esaoCty like tint prevailing in MonticuUpora or Femontet, whereby a central and a 
peripheral zone can be distinguished in the colonies of Heteropora as in Favoaitea. 
Mural pores are very numerous, and though Mr. Nicholson thinks them to be 
diflerant from the mural pores of tlie FimtilHd» by having proper wallsi yet we 
cannot but record the fact, that we hare repeatedly obserred distinct walls snr- 
rounding the mural pores in true Faoo8itid<e, and that it appears to be only a 
matter of exceptional preservation whether such walls can be distinguished or not. 
In the recent form of Meteraporo studied by Mr. Nicholson, tabulae occur only 
sparingly in the ceUs properly qieaking, and are entbdy absent in the interstitial 
tubes, wbilst in fossil forms tabulae appear in numbers in all the tubes of which the 
colony is composed ; as an instance of this the figure of Uelerop. pustulosa, Mich., in 
Zittel's Handbook Vol. I p. 611, may be compared. Lastly there occur in Metero- 
pora Bomeroos septal spines whloh are oomparable to similar organs that Tery 
commonly occur among the Favo$Uid<e. After all thsse bote we perfectly concur 
with Mr. Nicholson in his final opinion " that the pore-canals, septal spines and 
tabulae, which are now known to exist in some species of Heteropora, are, at any 
lat^asieooBsihiUe withits lefereaoe totiie OaiiMBCsnsto as to the Po/ysoa." We 
may perhaps add that the modes of propagation observable in B^teropora are more 
in&vour of placint; the genus with the Calenterata than with any other group <tf 
animals. So long, however, as the animals inhabiting the colonies of Heteropora 
axe not known, it is more or less useless to speoulato on the a^ystematic position of 
these objeots. It may snlBoe to have proved that tin sjstematiepositian of 
jiora is by so means certain, and as A<«r(g>or» ispredady theonly oomwoting link 
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between ft« Srjogoa aaod tiie MotMeuU^Htrida moh a domoiufantioii goes alieady 

far towanls elucidating the systematic position, of the latter. If Heteropwn, from 
a careful study of its animals, should over be proved to bo a Bryozoon, then also the 
Fttvositida would have to bo removed to the Beyozoa, and DoUfuss's views in the 
mattav mid be peffectly justified. The vektion of VamnUn to AUMnpom, Jb«o. 
titiporOf end the like mrald, however, then remain an unsolved liddle. As the 
matter now stands, wa maj be perfecfclf justified if we ezolude the genus Metero- 
pora altogether. 

It we torn now to the modes of propagation ooourring in difiarent groups of 
anlnuds, we find, that in the Srjfotoa there is oolf one sobh mode obsemble, and 

that is gemmation. In the corals, on the contrary, two such modes have been long 
ainoo made known — fissiparitij and gemmation. "Whilst however in flic Brijozoa 
gezmuation takes place only in a single manner, by protruding one of the wails of 
the mother-oell and afterwards partitioning off the protruded part, there are many 
different ways in which gemmation has bean ohaerred to occur in corals. With 
regard to the gemmation of the Bryozoa very excellent observations have been 
poblished by Sorrois (Ecchorches sur I'embryologie des Sryosoairea. Lille. 1877), 
if iiaehe, Clapar^, etc: ; the mode fA gemmation in the oonb on the oOiar hand has 
been studied in detail by Koch, whoeechief wodEon the sobjeet has been published • 
in the Pahi^ontographica (III Scr., Vol. V). 

The ditTert-nco between the animals inhabiting the colonies of Bryozoa and 
those that build up the colonies of corals are extremely striking in many respects, 
•nd must find tlMir ezpreasion also in the mode in whidi tiie oolonies are built 
up. The e'^itnal* of the Bryozoa are in the first place much less long-lived 
than those of the eorala, as tlipy show, for by far the longest jKirt of their 
existence, a so-called latent vitality. Each auimal of a colony of Bryozoans 
pcodnoea one or two gems, only exceptionally more, all neaity ahnultameonsly, 
and mostly whilst it is yet in a rather juvenile state, after which it stops its 
functions in this direction. The animal of a colony of corals never stops produc- 
ing gems but develops them at all times of its life and at diil'erunt levels. 
This dillerenco alone ia the cause of a quite different growth of the colonies of the 
two oilaases of animals. Whilst in tiie J9fyeso« gems are produoed only in the 
peripheral parts of the colony, augmentation only occurs at the margin of the 
whole colony, as for instance in Brcnicen, or in arborescent forms only at the 
apex of the branches, as in Enialophora^ in the corals gems are produced all over 
the colony, in great nnmhers if the animals are well off, wdl fed, etc., and 
in smft^^"* numl)er8 if the contrary is the case. This oireumstancc then accounts for 
the very striking contrast existing in the outward aspf^ct of corals and Bnjozoa, 
Whilst in the corals everywhere small calices are iiu< nuinglcd with larger ones, in 
the true Bryoxoa (we do not qpeak bow of SHeropom) the snaBer ceUa ace to be 
found only in the peripheral parts iA tiie colony, the eells eisewhere being all of the 
■una size. The internal structure as well beoomea Tcry different as is chiefly 
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apparent in the arborescent forms, a mode of growth which is also most generally 
affected by the MonticnUporiLhc. If -vve malvo a loni^itudinal section throii?h fi 
iNmnoh of an arborescent colony of a Jiryozoon we find that all the cells take their 
ocigiB in a moifc ngnlar ******* ai imaginaiy axis, slowly ascending and bend^ 
ing ridewBjs to feadhtbeawfoM of ihe branch. Thereianoiplittiiigof thMtfodb; 
the gemmation is restricted to the ricinity of the imaginary axis, and thus the dis- 
tinction of a central and a peripheral jiart of the branch, as can always bo mndo in 
the branches oi° MmticultporideB, ia impossible. In forms like Cellepora in which 
the colonies fonn a mm agglomeration of aocomulated cells, the mother-oeUs, from 
which the new ones hare taken their origuif can always very distinctly be made out ; 
and it must not b6 fori^ottcn that for the propagation of vitality there must remain 
fiteecommunication between the young feeding animals and the old ones, for the pas- 
•age of the nntritiTa fluid, so that move or len large pom mwi lemain open in the 
walla o< aU the single cells by which the animab communieate wUh each other. 

Having tlius in a general way indicated the mode of propagation prevailing in 
the Bnjozoa on the one hand, and in the corals on the other, we may now turn 
more in detail to that of the Bryozoa and of the Moniiculiporidee. 

After Ifr. Smith's disooveiy of a hind of dimoiphism or metamorpbosiB oeevrw 
xhig in the colonies of Bnjozon, whereby such a colony in the )lHing state would 
seem to belong to another genus from that presented in its more advanced state 
of growth, the question of the propagation or gemmation in the Bryozoa was placed 
in a new light. The endeaTour on the part of Mr. Bairais to treat this subject 
more in detail in his very important work on the Embryology of the Bryozoa must 
Ims thankfully acknowledged. The point which is of the utmost value to us is that 
Mr. Barrois demonstrated beyond any doubt that in the Bryozoa the mode of gem- 
mation in all cases zemoins the same. He says in this respect (p. 77 of hia woock) : 
'*J*ai toajooxa obsor^ comme on peat le Toir dans le bonrgeonneme n t de la logo 
pdmitife^ que les nouvelles loges se formaient par simple tenflement, suivic du cloi- 
sonnement, de la logo pr6c^dcnte ; la chose m'a pam se passer de m6mc pour tous les 
bourgeonncments siiccessifs aussi bien chez les Bhalangellei quo chcz les Critiet et 
tons ka antres cas que j'ai pa obsenw.** This bhow propagirfnni takes pkee in the 
CfOottomafat that gronp. of BiyotM wbieh can alfloe be conaidflrBd as perhaps allied 
to the Moniiculiporidee. 

Somewhat different is the mode of propagation in the Chiloatomata. With 
regard to this group very enet obsavniions have baen mada on Fkutm membru- 
mnoeth linn^ by Br. Nitsehe. Li the begioning, so long as the colony is still very 
young, the propagation resembles to a certain extent that of the C>fr!ostomata, but in 
old colonies, the separate animals are prolonged in creeping radial tubes, which 
sometimes bifurcate, and in which, at the proximal end, parts are constantly cham- 
bered off as soon as they have leaohed the normal length of one of the animals. 
These chambers are tho gems ill which the animals are slowly developed. In the 
mfiantimft the tube oonstantiy angmmts in length at the distal end. This mode of 
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gemmation is tlie least important for ns, as it has been observed up to the present 
in the Chilontomata only ; it appears, however, more or less as .1 tnodification of that 
occurring in the Cyclottomata. Another mode of gemmation, almost entirely in 
aooordazkoe with that ooourringin OfeloftomeUa, has been dvaeribed by Olapardde in 
sr Tcral ttboNMOit forms of Chilotiomat». From all that we can gather with regard to 
the gemmation of recent Bnjozoa it appears that, besides having the gemmation 
restricted to a yery short period in the single animal's life, the production of gems 
it alio Mfttrioted to one dde of the animal only. It b always on the aide opposite 
the spertnre of the cell. Thia oan very easily be made out in the Okiiottoamk^ 
where the aperture is always more or less lateral ; hut also in the Cyclosiomata, 
where the aperture is terminal, the apex always bends to one side, opposite to the 
side on which gems axe produced. We wiU oaU the gem>prodneing aide the dorsal 
one. ]AaNepngaol4uiieatiiiadoiaalaideiatnmeddownw«ida,inaibofflaoe^ 
it ii tuned inwards, towards the asbirf the stem. If thus a creeping colony changes 
into an arborescent one, the animals must turn rovmd to a certain extent, to 
bring their dorsal sides into a littiug position ; but that is all the change that takes 
plaoe in audi ft eaae. 

In the corals on the contrary, gemmation takes place indiscriminately on all 
sides of the animal* and therefoce no linear descent of the leapeetiTe animala ia 
observable. 

In the MoHHouii^rideB propagatim oooon in a way vlueh deriatea Tety &r 
firam tiie modes deaoribed in the JbyaeM. As in oorab two essentially diflierent modes 

of propagation are observable : gemmation and fissiparity. The first of these is 
the more common one and therefore we shall consider it first in the Monticuli' 
poridee. It we turn to Prof. Koch's extremely important paper on the propagation 
of corals, we find that he does not retain the did opinion as to the ^^^wrntial differ- 
ence between fiasiparity and gemmation, and from a biological point of view such a 
distinction may indeed not bo entirely justifiable, but from a practical point of 
view it appears to us as of great importance. Mr. Koch distinguishes six different 
nodea of gemmatian, two of which woold, aoeording to former views, oone^Mnd to 
imipaAtj, whilst tiie oiher four would represent gemmation in the more resfariotod 
sense. "We have now observed that the modes of gemmation in the more restricted 
sense arc characteristic of single groups or oven large divisions of the Anthozoa, 
whilst fissiparity is not restricted to a single group or class, but occurs off and on in 
all forms altmg with one oar tin other form (rf gemmation, though again on the other 
hand, fissiparity becomes the rule in certain large groups of corals neariy to the ezcln- 
sion of gemmation. From these considerations it seems dcsiralile to retain the dia- 
tioction between fissiparity and gemmation, and thus we shall treat of each separately. 

The four modes of gemmation are classed by Koch in tiie fdlowing manner : — 

A-^Intemal gemmation : — 
a. Tabular gemmation : the young florallHea aieprodaoedby meaaaof singu- 
larly transformed tabulw. 
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This mode of <^cmmntion chiefly ooean in the Bugota or TetraeoraUm. 

B — Kxicrnal ^cminalion : — 
a, iatcriuural gcramalioa : the youag corallites are produced by the splitting 
of the primaiy miual plate (or primoidial mdl) of two or moiQ adjoin- 
ing conUites. 

i, CoBnenchymal gemmation : young oanJUtestie produoed by the fudon of 

several intiirstitlal tuliea. 
e, Stolonal gcminatioa : youug corallites are produced by the budding of 
one of the stdones. 

The laat oi these modes of gemmation is entirely restrif^tcd to the Alcyonaria ; 
the second sooms chiofly so, whilst the fiEst hM been observed up to the piesent in 
FaDOsilidce and some Jlexacoralla. 

It WO regard the MoiUioultforida as a whole, as they have been cinmmsoribed 
by Nieholson, we find that in tiie forma thus oomprised nnder the name two of the 
above di9ti!ii:ruishcd modes of gemmaticm nro obscrvahlo — the intcrmur?il and the 
ooBnenchyinal ;^emmations. According to the oeciirieiioe of the two modes of gemma- 
tion two diiFereat groups of forms can be distinguished within Nicholson's Moittieuli- 
porida, of one of whidh the grains MtmUeul^iorm, whilst of the other the genus 
FUtulipora, may be considered as the types. We take the two groups as foanning 
two different families, for the one of which we retain the name of MontieuliporidtBt 
whibt for the other we create the name of FiatuU^oridte. The latter family must, 
howevv, at the same time be removed to the Alofoitona, a mode Oi prooeeding 
which will be justified later on. 

T!i t!io Monticnliporidtp in this restricted sense, there exists only one mode of 
gemmation and this is the intermurai one, which h chiefly characterised by the cir- 
cumstanoB tint the young animal lociaed by gemmation baa no part in common 
with the mother animal, so that it is impossible to say from widob of the snntound* 

animals the now one {iv!k its oriu'tn. It looka as if the new aoimal were Only 
filling up a void sjiace between several old animals. 

The gemmation can very easily be mode out on tangential sections of the fossils 
beIol^png to the family. It needs only a gfaince at onrPl. OX, figs. \c and 80, or 
PI. CXIY, fig. 2c, to become oonvincod of tliis. Generally gems are developed 
where three or more corallites come into contact, but also at other places they are 
sometimes to be found. 

Gemmation very generally commenoes with a thiokening of the primary mncal 
plate or primordial wall. These thickenings ean easily be reooguised in tills connection 
when they occur where several eorallites meet; but wlnm tliey occur at intervals in the 
extension of the primary mural ijlafes, as is not rarely the case, then thiur interpre- 
tation has caused much difficulty. Tiiesc thickenings have then been called " Wand- 
strSnge '* (mural strings) by I^bowsky, and have partly been considered as the so- 
called spiniform corallites by Nicholson. Our figures PI. CX, figs. \c and 8«, are 
chiefly instructive in this reapeot ; it may be useful at the same time to oompaie 
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P1.CXIII, figs, le, y, Sand 4. Tliesc thickenings are of very TUjisK extent. Some- 
times they strptcli ovor long distances bcforft the formation of a new corallit<^ actually 
takes place, sometimes tbe tbickening occurs only just before it makes its appearance. 
Etbh in one aad the nme (xmllnin diflfcnnon in this nspeot can be obieirved at 
diflemit lenela williln the ooloides. 

After this thickcuinf^ has hccn completed (Ikmi the primary muni plate of the 
new individual thus dcvclop('<l hf u'ins to he forrard. In the middle of the originally 
dark thickeuiug, light coloured wall-subst.auce appears, sanoanded by dark lines, 
indioating flie primoRliBl wall of the new indiridoaL In this state no hollow for 
the reception of the aniiuril as yet exists. This state of development U not often to 
he observed, Jis it lasts only for a short interval. Nevertheless it is occasionally 
exhibited in our figures : for instance in PL CX, tig. '3c, such a gem can be observed, 
of a triangular shape, bearing at its oomera already again tUokeningiy the com* 
menoement of new gems. Also in PL QXIT» flg. 2o, this state of derdiqment 
can be observed , 

The third and last state of development is reached when the light-coloured 
wall-substance in the middle of the gem hecomes perforated, thus forming the 
hollow for the reception ei the animaL This state of development can Tery easify 

be sei n iu every tangential section, but caution is needed not to mistake it for that 
pn>duced by flssiparity, which is not very difTereut in appearance. With some 
practice, however, it will not be diilicult to distinguish between the two modes 
of propagation. Tery frequently the two oeonr together in one and thesame 
section. 

It is rather rare that all tlio throe stages iu tlie development of the v^pnm can 
be distinguished, as in very many cases the primordial wall has either been obliterat- 
ed or otherwise alteied by the process of fossiliwiinii. Often mineral matter has 
been deposited on it, and then often the primmdial walls appear as if nsolTed into 
a string of beads, and the thickenings wliic^h afterwards give rise to the fonoation 
of gems cannot well he made out (compare iu this resi)ect PI. CX, flj». le, 
PI. CIX, fig. 2a, &c.). In most cases, however, the first and the last stage of deve« 
lopment ean be wdl distinguished. The diffioolty of obsemition of the intermediate 
state probably caused Mr. Nicholson to mistake such half -developed gems a.s singu- 
larly transfoxnud indinduala, for which he introduoed the name of spiniform 
coraliites. 

The intermural gemmation caonot be so clearly diaoeined in longitudinal seo- 
tions. The eanse of this may be found in tbe cironmstanee that in suidi seetions 

more than two individuals can never he seen in close contact. Nevertheless in such 
sections also the process of gemuiaiion can be well made out, and it needs only a 
look at PL CX, fig. Id, to become convinced of this. The primary mural plate, here 
indicated by a dark line^ ascends, and suddenly divides in twq, endosuig intheaonte 
angle thus formed light coloured waU^eubstanoe. Higher up the hollow is formed 
in which the new animal resided. 
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A few ■ehematio figures will Aaw the piooesB of gemmation more clearly than 
anj deaonption oui ; to thk end we pMsent beie aome sneh flguict: — 




Conllitei withovt Rsma ; h. th" suriifl with '"■Tii;'ii^[ii'"iii,'-if rf ^;."iit nti.m, ^hfiwii.i; thi' iiin^'fl .if the 

tirimordial walU where thnr-i' sMr:i!.il--s n.-i'; , r, i1m_' pi-iur i- : ■.vul's it fii.- if - 'ilr'-it;ly iHrjui-i!, \nil rni 

loUowt for the receptioa ol the aniuials iita u y«t preneulj d, tite geuw fully (lev«lup«U, but u jet of 



VSg. 99> MNOatic n|{iire nhoiriiiK tibe intennoiai gemaiatiaii of a Monticuliporid u Men io a looeitadinaj todton : tha 
daHad linw «i, <^ «^ eoiTMpondiag to th> liJwitMi totioni w pw uaUd figi 88, with tlw ■«!• diffmiM 

This iiemmation, as now described in detail^ ia oeriainly very far difTi'rcnt from 
the mode of ^cmmrition occurring in Bryozoa, as dfiscribt^d above. The most radi- 
cal diilerenco alwajs coasists in the circumstance that in the Bryozoa the fully 
derebped animals do not prodnoe gems, but only the quite young ones, whiolk an 
thenuelTes still more or less in the state of buds. After this the next iuportaat 
difference is, that in Bryozoa the mother-animal, from which the new one took it* 
origin, can always bo made out, whilst this is not the case in tlic Jfoaticulipora. 

On the other hand the gemmation which we have just described in detail in 
fbe MmHeuliporidmt IsalMohitelf identical with that ooouring in the IbeotiMd^, 
and Koch's figures of the gemmation of Favontet goiklandica, Gdf.t mii^ almost 
as well be taken from siiecimens of MonticnUpora, the only difference bcini?, that 
the thickenings of the primary mural plate inaugurating the formation of gems is 
more frequmt in the MoatUntlipimda than in Fiutoriin, wheieby lenilta the faet 
that the corallites at the surface of the odoniea aie of more unequal liae in the 
M(MUieuliporid(e than in the Favosilida. 

Another mode of propagation is, as has been stated above, that which is brought 
about by fissiparity. Fissiparity, howeTcr, is a mode of propagatum vhieh pobita 
to raeh a low oiguiiiation of the animals in which it ocoorsi that» when we are aUe 
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to prove Ub ocounenoe in the Monlleiaiporidm, it appean abaoltitely impoadble to 
unite them \rith the Jiryozoa. 

A«i a fnpt, fi'^siparity is not at all of rare occurronce in tho MoHt iculipnridtr, and 
there arc numbers of figures in tlie works of Nicholson and Dybowsky which show 
very distinctly thii mode of i>r>>|iagation. It needs only A reference to PI. I, figs. 

of Byboweky, or PL I, flgs. 40 4(1, PL HI, ilgs. 80 ^. PI. VI, figs. 1/ ^, 
and to the woodcuts on pa?c 171, fi;:. 32 C, or pn::o 173, fi-;. 33 7?, of Nicliolsnn's 
■work on tho Mondculiporidie to confirm this assertion. Fissiparity can veiy easily 
lie distinguished from gemmation by the circumstance that the internal space of the 
new animal forms part of the internal spaoe of the mot1ier*anima]. It can mote 
easily be distini^uished in loni;itttdinal than in tangential aeotions. In longitudinal 
sections this mode of piopnt^iition can easily bo rerncrnised, inasmuch as in this case 
within the space of one of the coralUtes, which is well characterised by the two lon- 
gitudinal walla atietohing along, between whioh the tabnlae are spread out — a new 
Umgitadinal wall suddenly appears, dividing the internal room of the old oorallite 
into two, and thus girinf^ rise to two new cDmllifes. Generally such a new longji- 
tudinal wall begins at one of the tabulte, and to understand this, it may be well to 
accept the opinion, that only that part of the oorallite above the last tabula was 
occupied by the living animal, whUst all below was dead. 

In tangential seottont flM^parity can less easily be distinguished. One can, 
however, often obserre one corner of a polyironal oorallite partitioned off by an ob- 
li(|ue wall, whereby a new animal of more or less triangular shape is formed, which 
slowly increases in else and assumes by degrees a polygonal outline. This view, in 
combination with the one represented by the longitudinal section gives a fair idea of 
the manner in which lis^ipnrity taVes place ; the animal is literally split in two by a 
wall, which stretches from one side of its body-cavity to tho other. The radical 
difference of this mode of propagation from the intermuial gemmal&m described 
above is obvious. 

Also in this case schemaiio figures will perhaps give a more clear idea of the 
process than description can do; we therefore give some figures representing fiasi- 
parity. 




Fix. 30. Schematic (igam natmmM^ UdfuMg nmtmxiogn a»Ma9tindip»rii*:«i.tn»&mm mai mttmwuaBt» 
lieariDs at ito MM • j«M« miimI piwlimd I9 liHi|«titri t, bogitainM Motm of ftflcaUile ikMias 
th« iidiuing wto twoof tb* anthaMmniL 

It cannot be asserted, that something like iBssiparity has never been observed in 
Bryoeoot whilst it is (tf rvsj gememl occunence incomls. Formerly the opinicai was 
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entertained that Chfrfefcs incrcaaed solely by fissiparity, whilst in Montieulipora 
gcmmatitm aloiu- should occur. As to Chrrfetes wc cannot express any opinion, as 
\T0 had no materials for obscrratiou, but with regard to Montieulipora already 
Nicbolflon ezjxeswa ibrang doubts as to gemmatkm being tbe sole mode of ine toa a e . 
The difliculty iras always that one was not inclined to admit the two modes of 
propagation as oecurrintf in one and the same form ; hut in the course of our investi- 
gations we so often found that fiaaiparity existed together with gemmation in one 
and the same colony of eonds that we must ocnalder flariparity as a perfectly inde- 
pendent mode of propagation, which occurs off and on. flmiiq^iont fhe whole dasa, 
whilst the special mode of i^emmation is eharactoristie of single gronps. 

If thus the mode of increase of the colonics of the Jlonliiuiijiortc seems not to 
be in favour of the supposition of these organisms being Bryotoa, there are yet other 
poinia which also oppose auoh a sappoaition. One of these is fbe atnutuw of the 
walls in the Montieulipora: and in the Bryozoa. There arc many fonns of Bnjozom 
which deposit carbonate of lime in tbe ectocyst of their body more or less abim- 
dantly. This deposition takes place in the median layer of the ectocyst only, whilst 
the outer and inner layeis xemain of a honiy nature, which probably is the oaoae 
that in thin sections the calcareous walla dt the single individuals appear separated 
from each other by dark lines. If we now consider more ia detail the structure of 
the calcareous substance of which the walls of the cells are built, we lind that it is 
composed of very thin fibres placed Tortically to the surfaces of the wall, so that in 
aeetiona cutting the nn^ cells tcanaTenely, a conoentrlo arnrngement of the flbfaa 
can never be observed. These fi])re8 leave interstices between them at intervals 
producing numerous capillary tubes, by which the walls of tbe Br;/ozoa seem 
always to be pierced in great numbers, if otherwise sufficiently well preserved. 
Ev«r7 worlc on Nomt or foasQ Bryotoa shows this. Eithw these capillary tabes 
ooonr all over the surface of the walls or they are restricted to certain places, as in 
the TenestelUdcp, to the so-called bas:il plate, or in the Ptffofojiorkto, to the thiokened 
wall-substance between the single pores. 

An exception to the rule aeema to be made bj SHerodietyay Nioh., iHiem the 
walls aeem to be bnilt of paiaUdl ealeaxeons plates, according to Ifr. Nidiolaon'a 
drawings. 

Of all this there is not a trace in tbe MonticuUporidcv. The chief element of 
tbe walls of the single individuals is hero the primary mural plate, or primordial 
wallasifeiscalledby Nieholscai. This primordial wall appears in moat cases aa a daik 
line hemmed in on both sides \fj light ooloared masses of sclerenchyma, which 
latter in itself again Ls made up of oblique, symmetrically arranged fibres. In the 
axial parts of the colony, the walls that separate tl\e single individuals consist 
generally solely of this primary mural plate. Nicholson thinks that this primordial 
wall must be made up of two thin Unmne, each of which would belongto a different 
individual; but though we took threat trouble, had excellently preserved prepamtions 
at our disposal, and could thus employ very high maguii^ing powers, we were 
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never aUsMtnally to distingnish nielia duplex itnietiin of the primoidial wall, and 
we an.fbKoedto the coadmion that suoh does not exist, and that in the axial parts 
of the oolonics the primordial wall is in common to two adjoinins? individuals. 

The prpservation of this primoidial wall is extremely uncertain, and this great 
Tariahility in the preeervation often eanMi Tery different aqpeete even at different 
phoBB of one and tile Mune preparation. In the noraial state, u has been nuntianed 
above, it appears as of a dark compact substance, and forms a dark boundary line 
between the difTorcnt individuals. In othor cases it is replacod by lii^lvt coloured 
caloaieoua matter or resolved into a series o£ dark spots, as for instance in Orbipora 
diafmelo, Eiohw., as flgmed by Dyhoweky, FL II, fig. 10. These different modes of 
preservation must, however, not be mistaken as radical'^ ir.'Trrcnt things. 

This primordial wall is lioraniod in on br)tli sides, as has liocn stated alvive, by 
secondary thickeniags whioh may appear cither at a rather early state of develop- 
ment of the single indiridnals or only later on, as la chieity the ease in JDitmuUtet 
pOropotUamMt Eiehw., and similar forms, where the tUolcenings appear only quite at 
the peripheral parts of the colony ond never become very thick. These secnndary 
thickenings very easily fall off, and ju-e the cause that natural fractures always take 
place along the primary mural plate. This latter sticks to one side of the fracture, 
whiht the seoondavy thiekening on the Mctured side of the pflmoirdial wall adheres 
to the other 9i<le of the fracture, whioh'oanses the appearance as if the primordial 
wall had split in two. In the axial zone of the colonies the fractures also take place 
along the primordial walls, but the latter adheres entirely to one side of the fracture, 
whilst flie other side exposes the smootii internal cast of the adjoining individusl. 
whioh hy the extreme thinness of tiie primordial wall, and the hardy peroeptihle 
diiTerence ^\hlrh thus exists between the two sides of the fieMtoie, oan only with 
difficulty be recognised as such. 

The secondary thickenings are always composed of successive reversed eonieal 
layers of sderenohyma, as has been ohssirved already by Nieholson. In tangential 
sections the suooessive layers thus appear as concentric rings Bttrrouading the ^^s(•lTal 
cavities of the single corallitcs. Hut also hf^ro ai^ain preservation is of the utmost 
influence on the appearauoe of pi-eparatious, aud it is very easy to fall into mis* 
takes on this aooonnt. Very often, oUefly in eases where tiie primary mural plate 
is not well preserved or has entirely disappeared, these rings, fonned by the seeond- 
ary thickening of the wall, arc only partly visible, and then mostly only as a zone 
surrounding the visceral cavity, and being of very variable thickness in different 
speoimemi, oan be dearly made out. This lOiia is then rery distinctly limited ofl^ 
and it seems to us, that in spedea lilte MoiMeulipcra rtmota, B. and H., or Xmt, 
ntgosa, E. and 11., &c., this rone or the outer limit of it has been mistaken by 
Nicholson to be the primary wall. In all cases where such ' marginal rings ' have 
been Hgured by Nicholson in tlic tangential sections, the longitudinal sections of 
flie same spedes show nothing of sndi an organ, but they most distinctly axliihit 
the primordial wall almig the cuddle line betwem two adjoining corallites: an 
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umnistakable indication that the appearance of marginal rings is CSUBed solely by 
tiM modff of imMmtioiL 

Hie reretsed conical lajan of which the secondary thickenings of the walls 
oonairt aie agaia themaelTes eompoaed of little fibres, whioh extend paxallel to the 
layan. 

The difference in the wall-structure of JfotUioulipora and the £rfOKO» is thus 
obvkHU. It nmlta from the mode of growth prevailing in the oomU on the one 

hand and the Bryozoa on the other. The Bryozoon as an animal of rather high 
organization is very shoi't-livod; its abodfi is complotcd as soon as the gpin Las attained 
fullsize ; the animal is only fur a very short time a feeder, alter which it assumes a 
ktent Titality in which its ohief fVmotioii is restricted to the thiekening of the 
walls of its lodge, and thus strengthening the stony parts of the whole colony. The 
size of the lodge Ls fixed and cannot be extended Iwyond the lengtli of the animal. 
If tabula really do occur in such forms, they are not a sign of progressing growth 
of the zooid; the probable explanatkA b tliat in the leir og r ade metaxoorphoaia to 
-wUdli the looids are subject, a shrinking of the animal ooonis* and in this ahrink> 
ing process the animal deposits from time to time diaphragms behind its ever omi- 
txacting body. Just the reverse is the easf in the eorals. 

The animals of a colony of coraiji undergo constantly a certain process of 
renoTstion. The animal depositB large masses of sclerenofayma behind itself and 
thus slowly ascends within its tube, sometimes chambering off the dead and useless 
parts of the corallum by diaphragms or tabulse. The animals are all self-feeding, 
performing all their vital functions during their whole lifetime, at the same timecon< 
stantly producing new gems. The stniotnre of the walls ia in aoooidanioe with tiiese 
peonliaritlos. The xevenedfy oonieal layera of sderenohyma by whioh the wall oC 
the Monticiilipora is built up indicate the ascending moTement of the animal 
within its tube. 

The circumstance, that the greater part of the animals of a colony of Bryozoa 
is m a state of latent Bfe, the fanotitms of takhig and digestfaig food being pez^ 

formed only by a few at the top of the branches in arborescent colonies, 

briiiiT^ with it the other peculiarity, that all the animals of a colony are in intimate 
connection and eommunication together. This communication soemi) to be brought 
abont partly by the capUlary tnbn mentioned aboTe ; for the most part, however, 
it ia effected by large openings in the walls of the lodges, by which a free oom- 
mnniention of nil the animnls of a colony is established. If the 3Io)iticii!ipor(C 
were Bryozoa such openings must exist and they must hare been obserrod in 
some case or other, but nothing of the kind has erer been detected. 

Erom all this it appears highly probable that the Jfen^teirf^DOfw are no StfO- 
zoa, and as they show the greatest affinity to the FavotiHdo! it is very probable 
that they must be considered as corals and placed among the Jlexacornlla. 

In opposition to all this stand Air. Lindstrom's observations, which aiBrm a 
metanunphoris in the Jfoiitisifl^wrvs similar to that whidh has been otwerved by 
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Smith in linng Bfyogoa. Two cases of metamorphosis are treated more in detail, 
flist, that of J/onHcmUporo ottiohUn, of vbieh he states, that it hegins its oareer 

aa a Disccporetla, changes next into a Fiatulipora, t)icn into n Thecoatrgitet, to be* 
conw at last a true Monticnlipom ; second, that of MonticuUpora {IHanulHeit) 
peiropolUana, which is stated to bcyin as a Ccramopora, and even during its groivth 
is off and on again changed mto that gemu, a case of atavism. 

The Litter case has been treated of already by Nichol^i n in his book on the 
Moniicnltporidie, and he adduces many reasons why smli a ('haiii;e should bo 
considered as very improbable. To these we may add the circumstance that Dia- 
m^Uea pefropoUtmuu sbowa nnmistakalily an mteimiunl gemmation, a cbametor 
whSoh is absolately prohihitoiy to a Biyneoan nature ot the fosnl. I>ylMiwiky re- 
marks, that the speeios here adduced sometimes appears incrustntini^, and the same 
can lie saiil of Ceramopnra. It miglit thus well be the ease that the specimens 
examined by Mr. Liudstrom showed the two forms, one incrustating the other. 

Hie first ease is, according to our inTestigationB, still far more eztraoKdi&aiy. 
We must coni'i -^s that, among the materials at our disposal, wc were never able to 
detect a similar change from one form into the other, though incnistntion of very 
different things, one over the other, are of very general occurrence. There is 
no doubt that Mr. lindstrSm was able to state similar sujK^rpositionsof one form 
over the other, but whether thsy also were njbt incrustations we are not able to 
dedde. 

There are many reasons wliich make it prohal)lc, that also in Mr. Liud- 
stvfim's specimens only superposition of diiierent forms was in reality present. 
That Mr. UndstrOm has been forced to compare the quite young state of Mtrnti- 
culipora to Discoporella is not a very suqirising fact. Moitiiculipora as well as 
I'ia(uIii)ora, Thecostegites, and a great many liryozoa must in their quite touh!? 
state show so much similarity to each other that a distinction will in reality be 
Toiy diflUmlt. Each of these fbrms is oviparous, and the first lodge developes 
out of the egg. Though this process is very different in corals and in BtTfO- 
zoa, yet in fossil forms certainly this dilTercnee can mostly not be made out. 
Prom this first lodge the others take tlieir origin by gemmation, but the colony 
must attain a certain sixe before the differences of gemmation as existing in corals 
and in Brpoeoa can be made out in fossil forms. Thus fbe exact determinatian ot 
quite young specimens will always remain doubtful, and wi^at^lr—^ taking SrjfOtoa 
for corals, and conils for Bryozoa, will ])e unavoidable. 

In more advanced stages of growth, however, an exact determination can always 
be made^ and then also the observations of Ifr. lindstrSm point rather to incmsta* 
timi than to metamorphosis. If wc talce only the mode of gemmation into consider- 
ation, we lind tliat Fistiilipom has a efpnenehymal gemmation, Thecjutegitcs a 
stolooal gemmation, and Monticulipora an intcrmural gemmation. There are now 
two facts whidi murt hece be taken into eonsideratian ; first, that in the JKryosoa 
the mode of gemmation is always the same, and shows much less variation than in 
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ootdit lad. tiiat in oontto alio only one modeof gmuufttion ooean witiiin one and tte 

Mme genus or evea the same family. According; to the mode of gemmation The<m- 
tegitfis and Fistulipora bclon<^ to the Alcyonaria, and Monficulipora to the He ra- 
coralla ; and it is almost impossible that one should change into the other. On the 
other hand, it ia a fact that Fiatuliporm muwr, wliioli u quoted by Lindstrdm as the 
FktiiUpofa-iA»g»fdtkMonticiiiipora^ aiated by Mo^Ooy, 

so ia Theeo»tegitM iacrustating, as mentioned by Qucnstedt in his Petrefaoten- 
kimde Deutschlands, Vol. VI, part 1, p. 121. Tlnit, Motiticul-porcc are often incrtistat- 
ing we can state from our own observations, iiow frequently incrustation occurs 
in general ia ahown "by oar own pfattea^ where PL ODC. llg. 80^ VL OX, ftg. 8ft 
n. CXII, figs. 1, 3. & 5, and PL CXIV, fig. 2rf 8ft shew sueh inerostations. 

Thus, then, Mr. Lindstrdm'a ohaarrationa oannot ohaage onr view that the 
Mautiouliporce are corals. 

After having settled, as far as possible, the poaltkn of <he family, at leaat aa fax 
aa ita letotioina to the oarak in general axe concerned, we can now torn to diacua 
theatrnotnral characters of the Mi>n(fC)iUporid(C. The discussion of this is for us com- 
paratively easy, as in the excellent works of Nicholson and Dybowsky, the general 
features of the structure have been sufficiently treated, bo that we sure not obliged to 
repeat here all that has been said in those works. Nererthdees, we must treat nme 
points more indetail, osin these, we tegtet to aay, we aie not quite In anwirdanne iwth 

the views expressed by Nicliolson. 

Mr. Nicholson has expressed the opinion that all the MonliculifX»idce were 
dimorphic, and tiiai they thus ought all to be ocmaideicd aa bdonging to the Alcyo- 
iMritt. Tbongh thoe oannot be any doubt as to the fact that certain fonna, wfaioh 
were formerly included by Nicholson in the family, and even some of those which he 
includes in the genus are in reality dimorphic, yet another part, and that the greater 
number of forms included in M»ntiouUpora,9i& tA oertainly not dimorphic, and thus 
fadieally different from the flist. The dinunphio fbrma an thoae whieh ahow * 
ooenenchyma intercalated between the corallites projwr, composed of numerous in^ 
terstitial distinctly tabulated tubes, wliich augment by fissiparity, whilst the large 
coriallites interspersed between them augment by ceeueuchymal gemmation as defined 
above. 

Mr. N'icbolson may .kindly excuse us when in this case we employ the term " c(B> 
ncnchyma," to which he so strongly objects with regard to Dybowsky's work ; but since 
such an excellent observer as Mr. Koch haa also applied tbe expression in HelioUtea 
and other troe Akfomtriaf we m^ be allowed to employ it here for rimplicity's aake. 
TUa gionp of forma ia chieify Rifled by. the genua FitMipora, Mo'Ooy, and it TWf 
nearly related to Heliolites. Of the species described in NichoLson's large book on 
the genus 3Tonficulipora : Diplotrypa whiteavetii Nich., Diplotr. ealycula James, 
^rmopora aelwynii Nich., Praaopora nevoberryi Nich., Pro*, graym Nioh. and Eth., 
and &«ronopora ^Mkmtdiuuu Jnmea, wbieh all ahow, aooording to 2IiohoIaon'!a 
drawingo, a wmfflti^by™*! gwmmatinn^ hflhrng aho to thk gwwip of it»m^ Weahall 
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have oocasioQ in the coui;se of this work to unite all these forms under a proper 
funiljr which will heir the luune of FtttmUporkUt. 

The forms, howsrar, which have no coenenchymal gemmation, are not dimorphic, 
as wo shall prove presently. It would be strange if an observer of such excellent 
qualities as Mr. Nicholson should have overlooked all the facts which speak against 
ft dimoiphtaiii, and aoooxding^y we fbiA alio in hb hook on page 60 tiw following 
passage : " At the same time, there are forms, otherwise quite resembling the dimor- 
phic species, in which all the corallites of tho colony are apparently similar in their 
internal structure and approximately equal in size, so that we are not able to assert 
poiiiinefy that the eonlliim in MoHHemKporu inmuiahly oondsted <rf twodiifennft 
sets of tubes." The first character wliicli induced Mr. Nicholson to accept the idea 
of two different sets of eorallift's in the MoniiculipondiS ia the existence of differently 
sized tubes, opening on tlie surface of the oondlum, whioh is very striking even to 
the easnal ohaerver. 

It cannot, however, be denied that this character is decidedly not restricted to 
the Montieuliporidee. In the Favontidm it is nearly just as striking, and has caused 
llr. Uoseley to consider even tbeee as belong^g to the Alcj/onaria. In the case of 
the JlaMtiUdm the qneation seenu now settled, after the detection of the near ida> 
tJon that exists bctwoon Fn rosite^ ani aomc JT^xaromlin of the fnmily PoriHA^g 
and notwithstanding the diifercnt sizes of the corallites very often exhibited by Avo> 
tite* and allied genera, these forma are now generally placed among the Eexaeoratta, 
Ihns alio in Uie MimikiiMpmndm the ex i rtenoe of diflieMntlj aiaed oonOitBi cannot 
he eonsidoml as a character that absolutely requires a systemrttio position for these 
foima, placing them in the Aloj/onaria. It was chiefly Quenstcdt, in bis Petre- 
iikteDknndB Denisehlands, who lemonaiBited moat decidedly against laying too 
great a wdg^t on the different sizes of the single corallites, and every observer who 
has studied MonticuUpora- in detail knows that different parts of one and the same 
odony may be absolutely different with regard to the corallites of which they are 
oampoHed. Teii7 often the eentnl part of (he colon; shows oorallites not tbtj 
diffioent in size, whilst in the pa^pheaal parts larg:c and small corallites are mixed 
tno:other in the most irres:ular manner. Dyhowsky has already made similar 
observations ; he says of JJianulitet /atligialtu on page 23 of his work : " Whilst 
in the middle of the odmj the polygona oorreapooding io the tnmaverselj evt 
eorallitee are tolerably equal in size (PL I, fig. 1) the same polygons in a tangential 
section taken from the periphery of the colony are very unequnlly sized. Here 
numerous small polygons are irregularly interspersed between largo ones (PI. I, fig. 
2)." 

Though already from these considerations it becomes apparent how little system- 
atic valu(^ can be put on the variable size of the single corallites, this fact becomes far 
more evident by the consideration of the mode in which the differently sized coral* 
litea originate. It needa onljr ft look at any of Kidifllaon'a, JDyhowil^ik or on 
own drawing* to aee that the amaUer oorallitea are young onea or gema whkh have 
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not yet attuned their full dcTelopmcnt, nnrl which have been prodtiood by inter- 
moral gflmmation. It is true that many of these never will attain the full size of 
the motlisr animals, as th« corrallum generally stops growth at a certain size, and 
does not go on gMnring for «f«r, but it ii only aceidflntal thai » oortaia nnmlmr of 
the young individuals produced by gemmation cannot attain their full size, as all 
gems produced at earlier stages of growth do so, and only those produced just 
boCore tlw ooiallnm haa xeoehed iU final size, stop thort before naehing their fuU 
derelopment. As, however, the animal* inhabiting the corals nerer stop piodndng 
gems, it is only natural that the gems produced just bf^fore the wliolc colony ceases 
augmenting in thickness or length appear in very dillerent states of development 
on the Borhee of flie oonllnm, eome aa intall pores, hut oChenriee dmOar to the 
mother animals, and some even only as thickenings of the primordial wall, — ^a state 
whifh has been destrribed above as inaugurating gemmation, — and projecting as 
little spines above the upper termination of that wall. Thus in all stages of growth 
large porei, maO pores^ and sometimei alio little spines (spinifoim oorallitea) irill 
be obaervable on the surface of colonies of the Monticulipoiidm. Then tie hoW' 
ever yet some observations to be made with regard to the frequency of gemmation. 
H. V. Heider has published in the Sitzungsberichte of the Academy of Scienoes of 
Yienna (1881» Vol. 84^ p. 680) notioea regarding the gemmiferation of reoentoorafa^ 
and he remarks that the freqiUDey of production of gons varies to a great extent 
with the out^r oircumstanees under which a colony exist^i. If these are favourable 
and the single animals get plenty of food then gems are produced in endless 
nvmhen; bat ehange the outward oinnmMtaneee, let food beoome loaroe. and k> on, 
then the production of gems is greatly reduced. The nme la ohservahle in Monti- 
culiporidfB, but here this is not without influence on the outward appearance of the 
colonies. If gemmiferation u reduced only for a short time to a certain extent, then 
the old gema, whan no longer haupend by m many new hitroden, growastoniihingty 
-quick to the same size as the mother animals, and the surprising fact comes to light 
that the whole colony, or at least part of it, consists of cells, which are nearly all of 
about equal siae. Such a fact was detected by Dybowsky, but was not rightly in- 
tefprated: he thinka of IHamiSUetfmltfMiu that gemmation waa gobig on in tbb 
qiedes only in the peripheral parts, because only there the corallitoa are of markedly 
difEsrent sise ; but that the older parts of the colony also had been augmenting 
by geomiatbn u ihown by Dybowsky's own drawings (PL I, fig. 3). 

11 thus the dififerent size alone cannot constitute a radical diffoenee be twe e n 
the several oorallitcs composing the colony of a Monticulipora, the mostly obserr- 
able deviating disposition of the tabulse, as shown by Nicholson in so many forms, 
may perhaps eoeatitnte aneb a differenee. Wifli r^jaid to ilie fnbnln an observa- 
tion of fi. T. Heider may perhaps also be of import&noe. He has ehown tint in 
Ctadoeora the number of septa within the calices varies greatly with the conditiona 
under which the animals live. If the animals are well fed they produce more septa, 
than if Vba oontiaiy ii the oaae. Hay not then the Mune cnrmnDitance prevail with 

18 
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regard to the tabula? ? In a great many loneitudinal sections one observes that 
the tabulsB are of veiy imequal distribution within the tubes. Partly this migbt be 
atfailmted to fib* i&od« of pmerfmliafi «rf fhe spedmnM, Imt partly tlie talniln 
■earn to have been in reality of very unequal distribution. We may quote in this 
respect the fissures given by Nicholson in his book on Monlicullpora, pa^e 112, flg. 
18 D and £, page 114, Hi,'. 19 fi and D, PL VI, %. 1^, and many others. It is 
tnw tbat mosttj Ilia newly produced gems ace nuce doaelj tabolato than fhe oiUer 
animals, but as also these vary during their lifetiiiie in thia reapeot, we need not be 
astonisbeJ that the young animals placed more near the surface of the colony, and 
probably more vigorous than the old animals, were more freely nourished, and thus 
were aUe to dqpoait tabube moie frequently. 

If thus one and the same animal during its lifetime can change from the 
widely tabulate form int^) the closely tabulate one, and vice vena, and if the closely 
tabulate form of the young animals occurs ooly in certain species, whilst in others, 
M ia admitted bj ITfadiolsoa* it is entinily abesnt, it appeazs barely possible that « 
difference in the tabulation AwM indicate a difference in organisation. It is quite 
incredible that one and the same animal should change during its lifetime from an 
autozooid into a siphonozooid, and from the latter again into an antosooid. It is 
Ukewiae inovsdible that for aome of the Mot^eniiporidm the desely tabulate young 
individuals should have oonsisted of siphonozooids, and in others, where closely 
tabulate gems do not occur, the young individuals consisted solely of antozooids, 
whilst in uli other respects the two forms may be so nearly related to each other 
tbftt efen a speoiite diatiwrtuni nay be difficult. 

We can well admit, that the character of the young corallites being more 
closely tabulate than the old ones is of a certain importance, and we admit 
also that Mr. Nicholson very tightly has chosen this character for the estab- 
lidunent of •nb-divisloiu wiiUa the genua MmUtuMfOfm, but what to ua appean 
T«iy doubtful is, whether the interpretation given by Nicholson to this fact is correct, 
and from the above considerations it follows, with much probability, that in reality 
no dlmoiphiam <rf the animals inhabiting the colonies is indicated by thia fact. The 
ciieimictaoee that this dMKaetec ean be made use of for the diitioetion of Bnb<divl> 
sions, proving most evidently that it is restricted to certain forms and is not of 
general occurrence, is one of the strongest proofs against the supposition that we 
have to deal hwe with ndioal struotnnl diHerenoes in the tme aa voU ai in the other 
ease. By tin idantjaal mode of gemmetion all the true MmMeiiiifondm am moat 
intimately connected together ; and Mr. Nicholson also advocates strongly that all 
theso forms should remain iinited in one and the same genus, and that only 8ub> 
genen dioold be admitted. It ia now utterly improbable that in one and the same 
genus dimorphic as well as not dimorphic forms should be contained, aa this oharao- 
ter just constitutes one of the chief differences between Alcyonaria and Zoanlhnria. 

Besides the interstitial tubes, which, as we have endeavoured to demoustrate, 
are young genu in the atate of progressive derelopmentt and the true oomUiteStthefe 
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have been distinguished by Nicholson in the MoitieuUporida, yet another set of 
bodies which bo calls " spinifortn corallites." These are described as being in the 
bflgfaming «nuJI» opei^ hollow Inbes, vlifob •ftenraxdi baoome AIM 
chyma and then project on the surface of the corallum as little spines over the 8n]^ 
rounding corallites. Tliese organs are most distinctly developed in the geniu 
Dekagia, £. and H., but are observable in a more or less strong degree in the great* 
er part of MmfieuUpmidm. lir. Kieholaon tUnks fhem to be dngidttrly modified 
corallites. 

Wc uaay, in the first place, be allowed to state that these spinifonn corallites ap. 
pear to us to stand in a mora or len oIon ooaneotion with the gemmation of the single 
ooloiiieai, but that mther diffsnrnt tidogs have been plaoed hj NioholMa under the 
name. In all the many rases in wliicli we wore able to o1)sorve tbo existence of spini- 
farm corallites, we were convinced that these bodies do not commence their existence as 
little hoUov tubea but aMalwayi in the beginning oompact^ and appear aa fUdrndng 
of the prunary wall, generally at the places where several corallites meet togeOier. 
A fif^iire wliit'h is very instructive in this respect is that on PI. CXII, fig. 2d., repre- 
senting the central portion of a little stem of a Montiouliporoid coral. As ia clear at 
a first glance on the atraotaie of these oorab, the oentral portioB of the oolony is the 
one vMidi ia first developed, and the cells in the centre show the most primitive deve- 
lopment. Tims also with regard to the spiniform corallites ; the central portions of the 
oolony must show their first state of development, and if no hollows isziBt within 
them there, we can safely oooolnde that they are oompaet from the beginning. The 
figure quoted above shows va a number of these spiniform oorallites within the 
central portion of the oolony as compact dark spots without hollows in the middle. 
In the same figure, however, we see more towards the peripheral region of the oolony, 
just where the transition between the oentnl and peripheral xefdona takes plaee, 
these so-called spiniform correlates opening out and innsforming themaelves into 
little tubes. These again become more and more widened and at last become corallites 
of the common shape. From these observations it appears beyond doubt, that a 
gieatpait of theao^Mlledapiniilonn oomUitea are nothing but newly ^valopodgema. 
As has been fitat^d above, gemmation is always inaugurated by a thickening of the 
primary wall, and just this first stage is that which generally has been considered by 
Nicholson as the common form of the spiniform corallites. If a hollow was observed 
by Niohelaon within theae organa, flien a aomewhaimora adTanoed atate of geaunation 
was 8ubje< t to his observation. The little spines, which very generally are obser- 
vable on the surface of the colonies of MonticuliporicUe between the openings of the 
tubes, are nothing but the thickenings of the primary wall which, when the colony 
angmonia in die, afterwards ohaage into gama and at laat into oorallitaa. If the 
surface is very well preserved, the primary wall projects as a high ridgw in the middle 
between the tube openings, and in it the little spines are placed. Some of them 
are, howoTer, alvrays to ba fk»imi in tiio atata ol i^eoing out (see Fl. CXII, fig. le). 
The pgeaervation of the aneotniena ia not alvaya anoh that the obaer?atioiM jnat 
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daMvibed could in every case easily be made. If the primary wall of the oorallites is 
preserved by a white spnrry matrix, and cannot Ix* distinctlr made out, as very often 
is the case, or if gemmatiuu is so very frequent that the original thickenings of the 
jiiinai7 wall oaa nokoger befoHowad (see Vh OXH, fig. 9i,or PL CXUlt fig. 8ft.) 
fhen it is not easy to identify the spiniform corallites with gemmation ; but if the 
praeess has once been studied in detail then also in these latter cases the real nature 
o£ the spiniform corallites can well be made oat. One mode of preservation still 
needs speraal mention, and this is the one vhieh has heen %ued by us PL CIX, Ag. 
2a. The cntirt; primary ^val] seems here to be dissolved into a number of black 
spots, which appear exactly like spiniform corallites, only that they are a little less 
distinctly droumscribed. It seems to us that Mr. Nicholson has in some cases (for 
iastanoOk in MoiUleidip. kmtUh, FhllL) taken this mode of pi sseii n l io n to r n pi cs a n t 
spiniform cnrallites, wliicb in reality is not the case. Tlie real nature of these spot.'^ 
becomes clear from our figure Fl. CX, fig. Ic, where the upper right hand comer 
shows welUpreserred primary mural plates between the sin^ oomlUies, whilst the 
lemainder of tlie flgnte shows the same primordial walls lescdTsd into an iiregnUur 
number of dark spots, the origin of which is evidently due to the deposit of mineral 
matter on the original primordial walL Such mineral deposit^) cannot, however, be 
nstriieted solely to the Thsuii^ of the irimoidial wal]« hnt may appear anywhan 
within the anhstanoe of the wall and may then be T«ry mislwading as to the stnuv 
turc of this wall. 

Mr. Dybowsky has fallen into the same errar, in nniting the two diiferent 
things — the spots oaosed by pres o r ra tion and the real thickenings of the primoiv 
dial wall inaugurating gemmation — under the same heading " Wandstrange." For 
instanee, on bi<^ PI. II, fiijs. 8a, 10, and IQa represent the first case, whilst figs. 9o and 
96 represent the second case. There is again a mingling of different things in what 
he «dls "WandrldiidMtt what aie lepresented on Fl. Ill of his woik in iiga. 8 
and 80 aie oeiiainlj young gems ; whilst the " Wandrohrchen" in the genus 2VmM- 
Utpora are something widely different, organs the aatuze of which we cauDot gneos 
alt as we liave no materials for observation. 

We tfaos ihinkto have demmistimted tiiat then was only one set <tf animals 
engaged iu building Up the oolonies of the MonU'culiporidai, and that all the differ- 
ences that Lave l>een observed can wdl he flci^lained by the diffiennt states of dere* 
lopment of the single individuals. 

There Temains now only to make some lemarin about oertabistraotai8lpeciiliBri- 
ties of the MonticuUporitUe which have not heen treated of so much in detail by 
Mr, Nicholson. The septa in the first place require some words. These have never 
been obserred in the MonticuliporidtB, being here even more omnpletely absent than 
in the AeosiliAs. It is weU known that in the bitar finify the sepia aie mostly 
feplaoed by irregular protuberances, consisting of thickened yjarts of selercnchyma 
protruding irregularly into the visoeral chamber. The same is, though rarely, the 
case in the MonHeuHporicUe. Mr. Nicholsm was sennaintwi with Init few species 
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which sho\r(>d a slight dcTelopment of this chameter (for inataooe, Mont, pavonica, 
Orb ). By Dylxiwsky, however, there haR boon fia^nred a species which has the 
character very strongly developed {Orbtpora panderi, Dyh.), and we shall have to 
deteribe uotber tpeoies •hamiag tba wme ehaiaoter in a imfhor ttrang dagree. 

The orcurroBco of such rudimentary septa, absolutely identical with what has 
been observed in the Fatoaitidte, is one proof more of the near relation that exists 
between the latter family and the MoiUiculiporida, Also in the Chwtetida similar 
Mfrta are of mj geneial oooansnoe, and we perfoody flononr with Mr. NieholKm 
when he considi^rs thn Ch,rfctidce as very nearly idated tO the JCoNijOWfjpOfKtobat 
fprming properly a family by themselves. 

A last peculiarity whiob is shared by the Mmtieuliporida and the Favon- 
Udm ia ilie fimtneBt ooonxrenoe of oella tbai an appaientiy oioied hf wmetliiiig 
liVo an nporouliim. This organ has met with oaiefkll eonsideration on the part of 
liicholson as well as of lindstrdm, and on the wlKde ftere can be but little added to 
nlMpt lias been said on <lie point fiioM noeiDent obaerfen. In tbe ipflounBaa 
at our disposal, however, the appearance as of an operculum is very frequently 
brongbt alwut by a secondary infiltration in(o the cells of carbonate of lime, which, 
as is well known, very often assumes a spheroidal shape, and no organic structure 
of any kind can be made out as closing the oolli at thdr vpper termination. 

The Mond.^uiiiiorida, in the sense we apply to the name, are of ;i rutlicr wide 
geological rango. They begin in the silurian epoch and have boon so fiir tmwd up 
to the pcrmian ; it is, however, very probable that the family does nut stop here but 
eztenda largely intomeeoaoio fonnationa, aa many of the speoiBB of Mrteropcra 
that have l>een described from such beda aie in Uuir staaoture abaalntdy jndittin- 
guishable from true Monticutiporidw. 

It is impossible now to have a clear view over all the forms that ought to be 
indnded in the family, aa eindiea in this direetion aieatOl quite in tluiriiiihn^. 
There are some genera which can be clt-arly rcco<^nised and will stand octtunsm, but 
of others this cannot be said, and t\i\is it is extremely ^iffitmlt to give •& affiftonnt of 
the forms which should be included in the family. 

Three groups of forms can be leoognisedfnrtiie present: fttsl, agronpinwUbh 
the walls of the unglo oorallites arc of a uniform thiokoess and the tabul® simple ; 
second, a group with walls of uniform thickness and vesinalar tabula; ; and third, a 
group in which the walls of the coraliitcs show periodical thickenings. These three 
groops can well be eonddawd aa fonning snb-fsmiHes, as each of them compriiea 
several genera. For the first group the genus Monticulipora can be considered as 
typical, for the second the genus Pcronopora, and for the third the genus Slenopora 
Thus we get three sub-families : the Ifontiouliporitue, the Feronoporina, and the 

Tor the distinction of genera within these sub-families several characters can be 
made use of, and these characters have been selected with great ability by Nicholson. 
These are : first, the condition of Uw young ooraUites, whether closely tabulate or 
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not ; then the oiieaiiiitance whether the state of thickening of the primordial wall, 
preceding gemmation, lasts for a certain time or is onfy qvite taniieiit ; aad laaUj 
the mode of growth of the whole colonies. 

The munber of geneia witMa the dngle lab'&ntineB is laj snuin for the pre* 
Mai, and we are not in a position to dbtrihate all the different formi in proper 
geneca. Por the pzeaent the following genem may be setained : 

I.<-Bab-IlaiBity : MOSnouilPOajMA 

1. MoMTicvupou, Orb., 1850 : Pndr. Vol. li p. S6. (8jb. t EHmtrffp^t NidisboB, 1899, 

Pftl. Tab. Cor. p. 293). Tbe name ffe(ero(ryp/i oannnt, wp rp^fi't puv, be retained, sc 
just tbe forma comprised under this sub^irision must get the uama of AlmUieuiipora, if 
flw flthn mlHliTinNM bm einsidered as distioefe gnam. The geniu is chanatoiind bjr 
the ocoarrenoe of nnmerons doselj tabulate young conllites. Tbe colonies are mostly 
Arborescent The geological range of tbe genus can for the picaent not eTsa be gneaeed 
at SpeeiM b»f« beta dMfliibed op to dtt pnmbA flm tt* ■UonMaptoenbaeU 
iuDiuatnia. 

%. DiAHUUm (Biehwald, lM29: Zool. ■poewl. Vol. I. p. 180), Dyboirslcy, 1877 : Chfetetid. d. 
oetbdit. Silnrform. p. 14. (Syn.: Diploirypa, Nioholson, 1870, Fal. Tab. Cor. p. 312). 
The name Diauulite$ must oTerruIe that o£ Dgilolrjff*, nm it one ignores Eichnald 
altogeth^ and considers Dybowsky as the author of it. The genua is dumoteriMd 
hf hafliii|iliwisal or aaaieBl colonies, which bear ou their nnder-surf aoe a raiUiar •tnag' 
qiftoeo. Ibo jnag oonUitei an oither deaeiy tabnlate or not. Tin genm teeau 
to be netrieted to tbe ailtuiMii opoeb. (That some tonos pbwed in the geuuH Dipl». 
(rypa by Nicbolsou belong in reality to the Fiitidiporida has been stated aboTe.) 

3. MoHonm, Nieholsoa, 187 B : Psl. Tab. Coials, p. S20. TU gonns hai not bOMi wtj forta* 

mtdy euoomaeribsd by Mr. NiehohoD, and m lathor think that tbose form's fhit bwr 
an epitheca should be transrerred to Dianulitet, whiht those species that show thickened 
walla ODght to be placed in Oriysrs. The name of Mmotrgpa shoold be lestriolad to 
flw fbnM without epitheea, in wbieb the yoong indiridaBk an nmr more dosely tabn- 
late than the rest, and the Eingle corallites are of an angular trangverste section. 

4. OuinHU (£ichwald, 1829, Zoologia Speoialis, VoL I, p. 179), Dybowsl^, 1877 : Cbvtetid. 

d. oitbill Sifair., p. B7. The name einwdl be node naeoF for those fbnit which ara in 
all respects liko Monotrjpa, bat in which Ibo walls n£ the single corallites have become 
ao mooh tbinbllilil that tbe tiansvene section of tlae corallites becomes oval or oircnlat. 
Vp to ^ p wun t only silnRHi speeiee of the genna have been dsMsibod, to wbtoh mnrt 

be addpd oiiu Bpt'cies From th<> Salt-range. 

b, NiCBOUONiA, Waagen and Wentzel, n. g. We create this genus to receive Mont, pavomiea 
Oib.,andolfaBrbiieridipBaiei. A oentid sens, aeit oaiitihioaNr JfewHsdlgmMi^ k 
here absent. Tlie corallites gtart bi-laterally from a median line. Gemmation is not 
frequent, and thus there are also no " ^inifotm ooraUitee." The typical speoiH 
SuMmim pMtmtB, Oib. op., k fbom tbe Gindnnati group o( Obio. 

8, DkMU, Edwards and Haimc, IH.il : Pol. foss. itcs Terr. Palcxjz , p. 277. The genus is 
VBiy nearly related to Moiuirjipa, and is chiefly disUnct from it by the extreme develop- 
ment of Oo fbidteaingo of tte prhuoidial well whidi bm iMoirad front Nichokoa the 
name of spiniform cnralHt^'s. Tho gonu u mtriotod, M fu u k loMnm op t» the 
present, to the silurian epoch. 
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II.— Sub-family : PMBONOPOBINjE. 

1, PnoMopoRA, Nicbolson, 1881 : On the etnict. and Aff. of Monticulipora, p. 815. This 
name ba* beea created for forms which are composed of oorsllitea with partly veiiealaT 
tibrfg Md in which the young oonllitM are more closely tabulate and without venelca. 
There arc biaorial as well as inematiaif formi contained is tbe genus ; but we are not 
•are whether a proper genua shooU not be erckted for llic ueniiting fetma. Species of 
liw fanw bam bwi 19 ta tin pwe n o t otmrnd m tiN CinniniMH (nop «t 

in.— Sub-family : fSTEXOPOJtlNjB. 

8. OllNlTZBLiA, Waagen and Wentzel, a. gco. (Syn. : Stenopora, Geiaitz., Schauroth, &c., mm 

Lon-fdale). The forms oomposing this geans are to a certain extent transitional between 
Oriipora and Sleuopora. TktfUdlMtii swellings «C tin wall-' f tlie oorallttes, charac- 
teristic of the genus StemjfOra, aw pnsaat but in • my reduced state, and differeDtly 
dewioped in diSeient speeunni. Hm gma ma 1m l«Md the nprcMotative of tbe 
fltaMjwramtlMnoitfMmlHBiqliM It has bem lAmmi ttp to 1^ p i —a t only i« 
petmian stntL 

9. SmrovoRA, Lonsdale, 1844 : Appendix to Dmrin^ Vokniio Idaoids, p. 181 ; 1845, 

Strzcleckl's Phy a. Dencr. of New South Wales, p. 262 ; {nm UkfCoy, Oeinits, Scbao. 
toith). Though it is stated by Niohoisao, that Staupan jommm auutl pons, yet in 
th0 doMHoC slides we prepared we wwenefw abb to detaet swjb. Itisflrasvery prob- 
•bbtlMt Mr. Nicholson's indication is only au error of observation. If, however, the 
nraial poves are absent, the genus oanaot be pbteed otherwise thaa in the Monti' 
enliporida. The periodical fUdnoiags of the walk of tba oondEtaB an very ooospi* 
cuoaa in this gcnu». Tbe genu » its r>j»t.rii.'t<.-J chisi^ to tha fHlthwn haaiiapbtW SImI 
occurs tbere in carhuuift^rous anj perniian strata. 

These are the genera which caa be distinguished for the present. Though we 
hvTO no dofoibt fbat the number ought to be angmented ooaaMemhlj, yet this ean> 

not be done for the moment. The microscopical studies of these forms, which hare 
been so ably inaui^ratcd by the magnificent works of Xicbolson and Dybowsky, 
will hare to advance much further before a more minute distinction uf genera can 
be made out. 

In the Salt-range the family is well rfprcscntcd, not so much by a great many 
different forms, aa by very numerous and well preserved individuals. There occur 
two of the thxee aub-familie«, the JUoHtioulijporiua and tbe StenoporineB, each of 
wUdt b npnNDled bj two genen, the flnt by JfiMoA)!|w and OrNjwni, tiie 
seoood by CMmtMUa and Sttmopora. 

Sub-family : JfOXTlCULIfORiy^, 
Genus : MONOTEY PA, Nicholson. 

Tbe materials we possess of this genus are rather scanty and not in very ezoel- 
' lent preeervation. We theMfWe an» m icigcet to say, not in a poaitioin to giTO a 
more aooorate descriptkn of the genua, nor to add aaytUognew to the excellent 

6 
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olmrvations published 1^ Kr. Nicholson on ths sniqeet Only lO much we must 
remark, that it appears impossibic to n'tain the genua in the extension giroa to it 
by ^'icbolson, for thus circumscribed it a|>peara to be identical with aome previoualy 
genera. The aiiigle obaraeter that the young oonalfites are not man 
doaely tabulate than the adult ones is too wide for the characteristic of the genus : 
some other features most be taken into consideration to circumscribe easily recof»m- 
eable generic groups. Thus it appears to us that the forms having a well developed 
epKbeon, plaoed1^1lT.l^ioiiolna under the genua, should be rather placed with 
I>ianulite», Eichir., instead of with Mcmotiypa, as just one of the most typical cha- 
racter of the former genus consists in the preseiUMof anepitheoa* whidi is otherwiae 
of rather rare occurrence within the family. 

As regsids the name iHamitUett whioh baa bem refected by Nioholsoikt we 
cannot help stating that according to all rules of nomenclature it must take pceoe> 
dence of the name Metcrotrypa, as not only was it published fifty years previous to 
Seterotrifpa, but also its accurate re-description by Bybowsky datea two years 
fatOm bade than the introduction (rf NieliolBon'a name. 

Quite the same &te woiild, however, be in store for the name Monotrypa, if it 
were attempted to retain this genus in the extension given to it by Nicholson. Not 
only that a part of it is identical with JHannUtett bat another much larger part 
ooinoidea with the genna Orft^wrv, Biohw., as ledesaribed by "Djbcnnkj two yeafa 
paeTiona to the creation of tlic name Motiotrypn. It is the forms of Monotrypa 
with thickened walls of the single corallites that have been named Orb^ra by, 
Eichwald and Dybowaky. 

If then we wiab tontain the name Xtmtffpa at all, we most endnde from it 
the forms witli thickene<l walls, and restrict the name to those forms which have the 
walk of the single coraUitee either not thickened at all or in which the thickening 
ie not ecnaideiableb so as to exhibit in Hie tiammne aeetknt tlieshape of the single 
oorallites always somewhat polygonal, never quite oval or circular. 

Tlio number of species belonging to Monotrypa is thus very considerably 
reduced, and it appears barely poaaible to indicate the exact geological range of the 
genus. In tbe 8dt-nnge a abg^ fi»nn belonging to Mimeiqifia has been detaeted* 
It oconm then in the lower diviaian Ot tto ProduetaB'limaatone. 

1. UovoTsn*. MAnonaA, Waagcn & TTentzel, n. sp., IL CVi; flg. 1; 

PI. CXV, fig. 7. 

Corallum attached witli a broad extended base to foreign bodies ; forming more 
or less high, bluntly conical elevations, wliiub apparently do not exoeed the height of 
lOmm. SuifMe of oorallum amooth, without montieidea. OaBeea polygonal, very 
amall, mostly not more than 0'2mm. in diameter, very closely arranged with nunnr 
spaces between. The surface is too badly preserved to show whether there were 
tubercles or not. Corallitos tubular, either being Used directly to a foreign body 
for a abort diatanoe and thm beeonrfng «net» or radiating from a abort imagioaiy 
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axis. "Walls very thin in the interior parts of the colony, slightly thickened towards 
the jperipbery. Tabultc tolerably numerous, irregularly distributed. Propagation 
Tfliy diidnctly partly by intemuml gsnumtion, partly by ii^siparity. In tangen- 
tial aeolimifl, **qdiii£onn oonlUtes*' aie olMemlile engjwhm in the ooniaB of tliB 
oondHftt. 




fig. SI. MOUOTETPA MAST HUB. I, Wiajfln an! Weotnl, B. •fw— Specimen frora thi! lower Pi-rnJ i-tin UcncRton* of 
Amb: a, tlie ciilirc ii i n. i nUri^-isl nUtal tU tlmei; 8, part uf tlw •amcwh&t WB»ther»d •urfiwr, utronglj 
oi;l^u^->:d ', r, inicn:o'Xipic.il u'ctinn, nrvt very wi-11 |iri'si<r>'>-<1, i<)ii>9ring1k>tU(kHV|ipMriiaf (mililBt UA 

gvni» In JilTrnriil slaten lA' lifvei^i lacnt, enl&i>;eii lurty timijit. 

This species is very obaracteristically diatinguished from others by its bluntfy 
oonioal shape and very luaadlMUM «( mtbMthineBt. It it, ]Mm»nr» doabtfal to ntt 
the only spedman at our disposal shows the full development. In the whole manner 

of growth the present species shows a certain alUnity to Moniictilipora tne^enherg- 
itmat Dybowsky, and as this species is partly incrusting and partly arboresoeat, it 
jg not improbable that also of the Indian spedes aa arboraaoent tana, maj eslBt. 

LowMtg mad geological position. — The ooly specimen of this spedes that is 
known to us was foiind at Amb in the rnaly sandstones at the base of the lowof 
Pioduotua-limestono attached to a specimen of Derbyia regularit, W, 

iEoiMrtf.— The present species oaanot be oompand In portioalar with ai^ 
hitherto described species of Monotrypa pcoper* but it shows a certain affinity, aa 
has been stated above, to Moniiculipora tcesenbergiana, Dybowsky, from silurian 
strata of the Baltic provinces. The mode of growth of both forms seoms to be 
Mentieal, but the minute struotnre is oonsideiably different. Whilst Mont. toesM* 
bergiana shows so strongly thickened walls of the single oorallites that it must be 
placed in the genus Orbipora of Eichwald, the Indian species exhibits thesti 
thickenings only on a very moderate scale and must thus be placed in the genus 
Momotrgpa. Thus also the speeiflo difference of the two cannot be questioned. 

Qenns: OKBIPORA. OSohwsld) Ilyboml^. 

It is barely possifalB to aooept EidiwaM as the reel author of tiie gemis^ as 

nothing but the name is frora him, his two diagnoses of the genus being absolutely 
useless. Thus the genus can be considered as well founded only after the careful 
description of it given by Dybowsl^ in his east-boltic siiurian Chcetetidce. 

68 
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Djbowsky characterizes the genus in the following manner: " Condlum poly* 
morphic, corallites tubular with thick walls, wliicli are common to the adjoining 
individoaU, and of a lamellar structure. The lamelise are heat convex]; upward ; 
villiin the mlh of tiie oonlUtei era string-like, Beleranehymatie thioikemngs ; 
talnilB eitber present or wanting.** 

According to the views now prerailing in these matters, tliis tlLat^osis is again 
not complete. Dybowsky says notliing of the structure and distributioa of the 
yonng titdiTUInaK «luueeter wUah has been lo ably made me of hj Mdwlson. 
nor does he mention the mode of genunation which is also absolutely leqiiiied for 
the right determination of such things. To find out those chaiaoten we mwt ton 
10 Dybow^y's drawings and descriptions of the species. 

We tiien find that Or^pora ii in all nqHiete like Monehypm, with the lole 
diatiniDti<ni, that the walla of the rin^ oorallites are extremely thickened, whilst 
they are less so in Monotrypa. The existence of " Wandstriinge " which is much 
insisted on by Dyhowsky is of no value wluitcver for tike classification, as it depends, 
as has been shown above by ns, soldy npon the mode of preservation. 

If this latter character, the existence of ""Wandstrange," be ignored, then what 
has been described by Dyhowsky under the name of MonticttUpora falls for (he 
greater part to Orbipora, and probably only a single species of Dybowsky's 
MimHni^pora moet be ass i gned to Moiutffim,- the one flgand on I^bowsky's 

PL III, flg. 3, which hns roecivetl no specific designation from liim. 

TSiat Dyhowsky 's ManticiiUpora cannot be identiHed with D'Orbigny's genus has 
been demonstrated conclusively by Kidiolson, who has shown that the typical 
ipeoleB of Jfonlfea M^ en a heart the ehaiaelMe of EH«rotfi/pat and thna is something 
widely rlifTercnt from Orbipora or Monotrypa. 

Dybowsky's MonticuUpora is in all respects identical with Ol^Upora, with the 
sole ezeeption that 1^ primary mural plate is not reatdTed into a number ot so> 
oaBed ■'nnnd strings," but is either not pseaerved at all or else is distlnotl j vlsIUe 
as real primordial wall. 

There have boon figured by Dybowsky in Orbipora panderi thorn-like processes 
from the interior of the walls which are identioal with what has been called rodi> 
mentary septa in FaToeitee. We shall hare ocoasicm to deacribe similar organs in a 
species of Sfenopora. 

The genus Orbipora has a wide geological range and is represented in numbers 
from nluiian xtp to earboniferoos strata. 

In the Salt-range we can register only a single species of Orft[pefW,whidh has 
beok found there in the lower division of the Frodootas^limestone. 

1. ORBIPOB& AMBiENSis, Waagen & Wentzel, n. sp., PL CXV, fig. 2. 

Corallum dendroid, branches thin, not more than 2mm. in diameter, forking at 
intervals. Surface smooth without monticules. Calices roundish or oval, not 
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very small, generally nbout O Smm. in diameter. Spaces between tlio calices com- 
paratively broad, fumislied with high crcstfi along their middle line, and rarely with 
t«1>eraleB in the oomen where several oalioe* nnet Oorallites tabular, bragnladj 
radiating from an imaginary axis. Walls of the oorallites very thin in the middle of 
the branches, but with very strong secondary thickenings towards the periphacy. 
Tabulte very scarce or even entirely absent. Cremmation not very frequent. 

Ibb spedM in its general appeamnee lieen mneh NMmiUiuioe to €MiiUtdia 
eohmumt'U, Schl., which will be described later on in tiie text. Yet the proient 
form cannot be placed in the gcnuR Qeinitzella, because the regular transverse 
wrinkling of the internal casts of the oorallites of Oeinitsella cannot be observed 
in the iiXMOnt ■peoies, and alao the afarnetoie <rf tlie walb is oonaidenUy difhraitt 
as no MMwUed spiniform eonllitai are developed. 




rig. tti— 0«MU uaoKmt, W. A W. SfHiaMBftnm tha low PkadiMt— .B—to— of AaK Mtml flm, nd 

Locality and geological potUtim^A. single fragment of a branch was ooUeoted 
in tlie ooaly sandstones at the lM»e of the lover divialon of the Pwdoetiw ■Mmeetone 
at Amb. 

Bemarkt. — It must be confessed that the materials of this spedes are veiy 
scanty and barely iBiident to dianwierbe it thoroughly, hut on Ike other hand 
the ooaufenee of a fame Orbipora in the lower division of the "Pr"^i»t*iT-Kmntimf 

is so iiitcrestiiv:', that we thought it worth while to describe the form more aeOQiatelj. 
Yet we must apologise on these grounds for the briefness of the descripUon. 

Among the species of OrNpora hiiheito deaeribed then an ae?enl whidi might 
ba flompawrf to the present species. There is principally Orbipora arboretcemt, 
Dybowsky, which bears a certain resemblance; the hranebe* are, however, thicker, 
j^n^ the walls still more thickened than in the Indian form. Another form is 
XmMnMfon^ «(Nli^ Soiiwald. It needs tu^ a look at Dybowsky's diairings 
of this species to be convinced that the form bdooga to the genus Orbipora. In. the 
thinness of the branches this sflurian species very much resembles the Indian ome^ 
but the calicef are much more elongately oval and placed more regularly in qmn. 
Mmx Huui in onr (Mipon mMtittk. 
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That the species, though resembling Oeinitzella cotumnarit, Schl., can be dis- 
tingiliahed from it has been remarked above ; the absence of those thickenings 
pteoeding gemmation that liavc been called by Xicholaon " spiuiform coroUites " 
fomu a Tory strikiiig di»tingni«hing ohaiaoter, and bMidea then S» no annular 
wrinkling. 

Bab-family: 8TSN0P0RINJS. 

Qentis: GEINITZELLA, Waagen aud Wentzol, n. gen. 

The present genus has been founded by us not only on the investigation of 
Indian but as well of European materials, which all belong to one and the same 
speoin, the wall known Sienopora oohmnari», BchL, which is a common form U 

tho pcrmian beds f)f Europe. For excellently preserved European materials we are 
indebted to the kindness of Geheimrath Gcinitz of Dresden* who sent us a number 
of specimens bom the Zeohatein of Gtora ; they have beoi figoied for oompariaon 
wtth. fhe Indiaii matedala on PL OXII of the present work. 

It -was noticed m:iny years ajro by the e'xcellent observer Schauroth, that the 
Tiacerai chambers of Sienopora polytnorpha, as he called it, are provided with trans- 
Tom wrinUes -whioh are ehisfly oanq[i{cnoaa on the Inienul casta, and he flguns 
(Zeitschr. d. Deutsch. Geolog. Ges., Vol. YI, 18M, PL XX, figs. 5-6) two such casta 
showinEf this character in a most striking manner. In stron2;ly enlarged micro- 
scopical sections this character is much less conspicuou», but our Plates CXIV, 
figs. 2d and Zb, and CXII, figs. Se and 2d show this peculiarity also snflkdently 
irall to giv(! a fair idea of tliis transvent minkling. These wrinkles establish a 
very near relation of the forms which are provided with them to Stenopora, 
Lonsdale, and the character seems to us of sufficient importance to found on it a new 
gauns. 

Otherwise the new genus agrees in its structure almost entirely with Monotrypa 
or Orbipora. Tho first microscopical investigations of the organisms here under 
consideration were published by bowsky in 1876 in the " Verhandlungen der 
nsdsoiieii mineialogisohcn GeeeUsefaaft." Hb obsnvations aie^ howerer, not 
quite in accordanoe with what we have found. Dybowsky considers as the most 
essential chaHkiter of the genus the existence of a central cavity (Axenrohr) wliich 
extends longitudinally through tho branches, and which is described in detail as bear- 
lag a distiiiBt waU for itadf and oondstiiig of hyeva of dilleMnt atro^^ Tbis 
*'Azflill»dlx^' we have also found in £uroi>ean specimens of Oeinitzella, but there is 
not the slightest doubt in our case that it consists of a foreign body, on which the 
colony of corals has grown. In our case it is probably the qpine of a Produciue ; in 
the oaae figofed by Bybowd^ it ia ftiAMj a Ser^Mia or ft r p i tfltoa. That the 
branches are absolutely of the aame structure as in other JUonticuliporid^c, if the 
colony has not grown round a foroign body, is shown by our figure PI. CXII, fig. 
2d, where the oentraJ sone, as in other Jionticuliporidm, is pwfeotly well deve* 
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loped. Also in our ficiurea, nlieirB the "Axonrohr" appears, sometimes layers of 
different structoies can be obaerrfld* but they are not constant and are evidently 
notUng but piofhietB of fiMrittMUoik 

The colonies are reiy dtai mot dmple, but one colony settled on anotiier, obui* 
ing the formation of concentric layers, of wliich t]n> whnle pfinillum appears then 
composed. This character has been strongly insisted upon by Keyserling, and also 
Dybovsky lays Knne ttnn on it. Tt^B oompositkm of otmoentxio layen is, howerer, 
not identaoal, as has been lightly demonstrated by Dybowsky, with what appears ia 
many tabulate corals as caused by all the lab aire of the several corallites being 
on the same lereL The concentric layers of Geimtzella are all perfectly independent 
oolonleo. SadiooIonyooiiiiDenoBSiritha tliinbaaalpktBof oompaetsden^^ 
which is bidlt up of the pedal plates of the several corallites grown together. 
This plate oomn all the apertans of the old tab« and of tea eaten even into their 
hoUowi. 

Some words may be needed with regard to the flgutea of the genus given on 
FL OYI. figs. 1, 6, 6. PI. CXII, aad Fl. OZUI. la all the fignres on these plates 
not iqpwsentin? tanf^cntial sections, the preservation of the primary mural plate 
or piinUKdiai wall by a white uuitrix is very conspicuous. Just where the thickenings 
preceding goamation, which extend in these forms over very hmg distances, have 
been hit by the scctiona* it looks as if these were open tubes or canals, but the 
figure le on PI. CXIII shows clearly that this is not the case. To the ri^'lit 
and to the left arc walls of corallites in which are no such thickenings; and in 
the wall to the right the primordial wall is premrved aa a dark line. The thicken- . 
ings indicated in whit^ have a finely fibrous structure, and are not simply sparry or 
filled with rock matrix as they should bo if they wore tubes. Yet more convincing 
in this respect are the iigures on PL CXIV: in fig. \d we see the thickenings 
diMlvodlatoaaeiiBaflf ldaakqpot»,wliiMllga. SdaadStexli^ ia what diflerant 
aianners the ptUBOrdial wall can be preserved. 

The thidcODings preceding gemmation, whioh have been called spinif orm corallites 
bgr KioholaoD, are also lemarkaUe ia o&bt iHpeati ia fhew fbima. If the wall 
aepantiiig tmo adjdning corallites is not very thick, these thiokeninga oaa pMM one 
side of the wall into the iiikrior of the visceral chamber of one of the corallites, where- 
by often a bi-lubed form of the corallites in the transverse section is brought about 
(oompare fig. 4, PL CXII), a dronmrtanee whieb baa beea figond already by Gwata 
in his Sfenopon ookmmarit and whioh has been misi^rebended by Dybowsky 
in his paper on FistuUpora lahnseni. 

In fig. Ic of PL CXIV the thickenings show a very peculiar mode of prescrvap 
tion, but this is quite exceptional aad oaa be explained by comparitoo with tha 
longitudinal section, fig. Id. Again another mode of preservatioa oaniea the 
dmdritic figures that have been observed and drawn by Dybowsky. 

Ibus we can define our new genus ia the following manner: Corallum creeping 
or aibomacent, composed of bkwb or 1m (^Undiieal ootaUites whioh aagment 
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liy intermiirnl gemmation or flssiparity rinJ are transversely wrinkled. Tho walls 
of the oorallites in arborescent forms are strongly thickened in the peripheral parts. 
The thickenings of the primaidi«l wall praQBding gsmmatkm piojeek from flw 
iinfim of fhe oolonies as Utile ipiiMab wlifadiniinn^ 
Tabula? very rare or nearly absent. 

The genus is most nearly related on the one hand to Orbipora (liichw.), 
Dylwwsky, and on the other to fiCsfiopora, Loo^^ Tkomtheflntof thetwoitli 
diftiiict by its transversely wrinkled corallites and iiie greater scarcity of tabula;, 
and from the second by the absence of the strong periodical thiokeninga of the 
walls of the corallites, so very conspicuous in Stenopara. 

In the 8aU-Tange the geona ii x^pnaeuted by two'apeeiea, one of whieh is 
identical with the well known OemUaOla eoleauMrtf* SoUotli. ap., from the 
pennian heda of Europe. 

1. Geinitzeua. ooLinaiiBD, Sehlotb. sp., PL CVI, figs. 5, 6 ; 71. CXII, figa. 1-6 
(Buxopesn apeoimens) ; PI. OXIII, figa. l-4n CXY, fig. 1. 



laiS. OnMllfllWIll Mhwiwrtf, ffrhlrtTir-- : Minn^og. TMcfaeob., p. SO. 

lan. JBmHM1»wmwww. (BkaeU*) 8oUolh.> nrnkadw. AkMLMSnohn, VoL TI, ^ Sl^ |L W, tg. 10. 
184S. air<ifwnitt<IIiy«MMM,Kataigmi TaAawD. Xhariw. On. Ot. MtiAarg, y. M!» |L IV> Iff. 

]S'l5. Strrtoj'ora »/'iKi:ycra,hooMi!: Himb. Vm. Kf^v-* Bailia ud tlw Vnl Htalii Pi CU. 

IBbt. Stmapura marlraHi, Ofinitz: Veirt., p. 17, pL VII, figs. 8-la 

1«4«. Ah'colilf proJueti, Gcitiitz : Ihii., p. 19, pi. VII, fig.. 2S-31. 

I860. Bttmtfora rolumnaru, (Scht.) King: Monoffr. P«rm. Fom., p. 26, pi. Ill, figa. 7-9. 

1880. JhwBfff bueiiaMa, King : iVid , p. »), pi. III. ig*. 10-12. 

1W4. atmytm fotgrnBTpha, fidwumtht Zcilaeht. d. Dratidi. Ocoloff. Ow. T«L VI. p. 64L 
1884. »iM9Mf«vM9<ris(lMrf.)Kqieriii«c bBAM 

\m\. S!tv>i'«ra nil«mnarU, (Sehiath.) Gainitt : DjTM, I, p. Ill, pL 81. (od. Sg. 90). 
1875. Stenopora ImtertM, (tieio.) TonU: SpiUbeigM : N««. JthA, 1WC> p. M7, pi. Z, 
IWa. MMyM «ilMMiw^ (Pddotk) DjlMiMlvt TmI^ 



The external shape of the corallum is veiy Tariablo, sometimes incrustins^ 
foreign bodies, often cylindrical, and sometimes dendroid. The branches do not 
often become thick, up to 5mm. diameter, but generally are much thinner, about 
Smm. Ofelioea looad, oval, or polTgonal, moatly of i«7 naequil idiea. There 
are no clusters of larger tubes, nor smooth spaces between the calicos. The 
corallites are mostly round or oval in the peripheral parts of the colony and 
polygonal with thin walls in the oentral parts. They are dhtinctly wrinkled or 
eontraoted transversely at faitervals, either for their whole extent or only in the 
peripheral parts where the walls become considerably thickened. Tho most strik- 
ing character in thin sections is the remarkably compact nature of the thicken* 
ingB of the primordial wall, the termhiationB (rf which project as spinea from the 
Borfaoe of the ookaiea and which afterwards are transformed into gema. If the 
specimens are well preserved these thickenings can \k- followed for a considerable 
lensth ; they are then always preserved by a white matrix and their extremely 
compact nature can be weU made onL If the pieserration is leaa fvPOuaUe Hhof 
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show n somowliat dendritic appearance as has been described by Pybowslcy, These 
dendritic masses, howcTcr, appear only when the substauoeof the thickening is 
quite dissolved and replaced by minecal matter. Hut Umm eompawt tUokeniD^i 
are not a product of pteaerfation adlefy Ink aM nally a speoiflo feature of the 
form here under consideration, is shown most clearly by the specimens that have 
been figured by ua on Fl. CXII and CXIII, where the same character is exhibited 
in abialntaly tiie aame manner by Eiixq>eBn as by Indian spedmens. 

When the surface of the specimens is perfectly preserved, as happens rather 
mre!y, these compact thickeuinf^s project as large spines. What development these 
spines may attain is shown by our figure PL CXII, fig. 3, where the surface of one 
oolony has been oorered bj aaolber aemtj fanned eolony, and ▼hew tbe Btufaoe id the . 
old colony has thus been perfectly prBaerved. The qieoific name <rf ** tp m^t rot** 
ereaied by Lonsdale for this form, was thus a very appropriate one. 

Several varieties have been distinguished within the species by Geinitz, a pro- 
ceeding thai was moat appropriate. Hie forma belonging to the epeoieo can he 
brought very conveniently aoeoiding to the external appearance into three groupe; 
one, to include incrusting forms, another for arborescent colonies, and a third formintr 
tuberous masses. With this latter group Stenop. cr<uta, Lonsd., was united by 
Gelnite, bat ire tiiink that thii sbofold not be done, as ira consider Sltnop. otai$m as 
a distinct species. Some of these Tarietics bftTO been found. in India : wb are inclined 
to distinguish the following : — 

a. Far. incrmtam, Gein., PI. CYI, figs. 5-ti. Iksides the peculiarity that it is 
inomstotteg, tUs Taciety shows also genenlly tbe chancter.that it produces very 
few gems, which caused Mr. King to describe it under the name of Aloeolitet bucki' 
ana. Exactly the same peculiarities we find in the Indian specimena figured on 
PI. OVI. 

b. For. ramosii muUi^mm&ia, FL OXI^ llg. So, 3^ Fl. CZni,flgB. So, Si, 8. 
4. The variety " ramom " oF Gcinitz shows very different appearances according to 
the scarcity or profusion of gems, and it seems convenient to make a difference 
between the two forms. The " muUigemmata " has large interspaces between the 
openings of the full>giown eocalUteo, and these spaces are covered by numberless 
little gems or thorns, according to the state of development. Vhis Tiriefy flOOUIB 
alio in absolutely the »:uiic manner in Europe as in India. 

o. Var. ramosa xparsigemmata, V\, CXII, figs, la, Ic, 4., PL OXIII, figs, la, le^ 
\d. In this variety tbe apertures of tbe fa]l«grown eorallites are mueb closer loigeyMr 
than in the preceding and single gcnis appctt between tbem. This Tsiiety al«u is 
common to Europe and India. 

Va» Tor. tefifroM, that was distinguished by Oeinits and that b not of Tery • 
rare occurrence in Europe, has up to the present not been detected in India. 

Locality and geolofjirn! potition. — The species here under consideration is 
about equally distributed throughout the middle and upper divisions of the Produotus- 
UmMtme. It bas been foand at Kbuain tbe top^beds of the middle division, and 
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west of Khura in the lower beds of tlic upper division. At Chidru it h not rare in the 
Oephalofoda-bed, whilst at Kaiirkot again it has beeu found in the middle region of 
the mid^ diTiakn. From tbe tmos-Indiis oontmiution of th« Salt-mage then 
were also some specimens contained in Dr. Verchere's collection, hat tbe exaot IooBi- 
lity whence they came is not known. It is not possible to give numerical indirn- 
tions as to the frequency of the species at diUcreut localities, as an exact determina> 
tton of these things wUhout mkrasooincal seetioiis is impoenblei, and it is et the 
same time impossible to make such ssotkni of every specimen. So much, howwrer, 
can be said that the spceics is rather common, and most so west of Khura. 

Hemarks. — The occurrence of this well known permian species in tbe Salt- 
.itnge i» again of great geological interest. That the Indian speoiiiiens an aheo* 
lately identical with the European ones is shown hj OUT platea, when specimens of 
both countries an plaoed side by side. 

2. QimiTZBiLA CRASSA, Lonsdsle, sp., PI. CXIV, figs. 1, 2, 8. 

IStf. SUnofora craua, LoDwiati! : iu ilurch. Vera. Keya., Vol. I, p. C33. pi. A. fig. 13. 

18M, Sttue^orm timm, (Lonad.) Krjwrling : P«rt>c)iornlan4, p. IH3. 

IVtL 6l$n$p»rm nmum, dMMd.) Kajricitiiig : in Sdmok'a Bun, toI. U, p. W 

im. aUnopamt»tumim4i.9MMt.vanMtn»t,aMaM {fmn)i Djm toL i p. 116» pL ZZI. »g. SO 

1876. iVivioyu i- 1 ramata (Gc-ia.) Tout* : Spitzbeifen ( Ken. Jahrb., 1875, p. 2 W. pi. X, fiijK. 2-3. (mtitr). 

Though the internal structure of the original specimens of this species is not 
known, yet we ventme to identify witti Lonsdale's name a nmnher of Indian speci- 
mens which aie distinct from CMniUMa eo lumita rit by a mneh mon nbost shi^ 

and by some internal characters. 

The oorallum is always arborescent with very thick cylindrical branches, which 
hareadiatneterof mostly at least 10mm. They ansomstimea, bnt not always, com- 
posed of different cxilonies, which are deposited one abore the other. Calices always 
rounded, oval or eircular, of very variable sizes, often only a few of the smaller sort 
being disseminated between the larger ones, but sometimes with a great number of 
smaller intercalated between the hu^ calicea, so that also in this speoieB a variety 
with gens in pnlosion and another with only few gems oonU he distingaished. Tbe 
surface only very rarely shows projecting spines. 

In thin sections tbe coraUitcs appear pd^^ona]* wifli Hun walls in the centre rf 
the stems, hut heoondng oouddenhly thi d eeued towaids the padpheiy, whenhy an 
oval section of the corallifcs is brouL'bt about. Witliiii tho thickened part of the 
walls tbo thickenings of the primary munil plato preceding gemmation become also 
in ibis species conspioaous, but quite differently from those in GWb. eoltmnarit. 
They an mneh less compaot and mon or less nodular, often interru]^, and an 
tnnsformed into 2cms ns Roon as tliey roach the surface and find spare for the 
development of new individuals. Therefore the existence of spines on tbe surface 
is of very rue ooounence in this speoies. Though this latter obataoter can be 
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found as well on &ein. eolumnaris, yot in that species it is caused by prfscrration 
solely, whilat in the praaeni one it is a reiQlt of the structural peculiarity of the 
thiokeninga pmoeding gemnrntkm. Septa-like prooMM ooour sometimes in thii 
species. 

These characters, together with the more robust shape of the whole colony, seem 
to us snffident to ^tinguidi these fonns from €Mm, eslMMMfit, Sohloth. 

ZoeaK^ md geol^gieal position. — ^Tho greatest uumfter of spenimeas (eboat a 
doien) of this spocies were collected by Mr. Wynne at Jabi in the Tipper division of 
the Froductus-limestone. Another speoimeu was found at Ohidru in the Cephato- 
pod«*bed, sad besides tiiis there ia yet a doaUfiil specimen tram the middle 7irodne> 
tus>limestone of Edfirkot. 

Remarks. — It is somewhat hazardous on our part to identify the Indian speci- 
mens with Lonsdale's Steuop. crassa, which was described originally from permian 
heds of N. E. Busna. Lonsdale's species lias beea identified \rf most anthon witii 
Stmmpora eohmnarit, Sohloth., and it seems to ns that this identification is quite 
correct so far as spfoinu-ns of S. W. Europe are conc<?med. The very robust form of 
the true Oeiu. crania, Lousd., seems to us restricted to £. Eoiope (Hrussia) and 
Spitsbergen and not to ooour in Gennany or England. 

In SKtomal shape tiia Indian specimens ore absolutely identical with the Hussian 
ones, and theie is eteiy j^babUity that also the internal ehancten will pcore 
identioaL 

Ihe eridenee beftne us seomed not sufikdent to ironant the introduetimi ol a 
new name for the Lidian ocnal, and as the probability of its identity with GtimiUlkt 
onasM ma veiy gisat, we deoided on putting the Indian form under thiBii^nf^, 

Genus: 8TEN0P011A, Lnn.sdalc. 

Under the name of Slenopora rery different things have been described. It 
was thus a very meritorious proceeding on the part of Mr. Nicholson, that he 
returned to Lonsdale's original desodptioa and to the study of oiigtosl Austrelbn 
specimens ; from his investiijations wo Icnow that all the forms described by Mc'Coy, 
Geinitz, and others under the name do not belong to the Australian genua, but must 
be distributed in other genen. 

In the Sslt-rango^ speoimens agrsemg in all respeois with Ihe true Anstnlian 
Stemporn aro not -veiy ng% and WO ffilut admit the plentiful lepmsentaUon of the 
genus in India. 

According to our materials the diagnosis of the genus nugr be drawn up in the 
fidlowingmaaiMr: 

Corallum incrustin^, arborescent, foliaccou'9 or hemispherical, fixed by its base 
to foreign bodies, composed of tubular corallitcs, which are nearly vertical in the 
oaatre ol the oofaQum and radiate thenoe on all sides towards tiie snrCsoa. The 
coralUtas oie polygonal in the oentre of the oomllum, with thin walls and vny dosdy 
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packed togpflior ; in tlicir mrlifitinc: poriphornl vnrt tlirr l)ecome cylindrical and 
their walls show regular transversely annular thiciieniQgs, which occur in the same 
manner and at equal distances in a great number of adjoiniag oorallites. Theie 
tUokeniiigs alternate on the imide of Q» oondlUee with periodical oontraotioiu of 
the walls. There are yet other thickeuin7s that extend longitudinnlly M-ithin the 
walls as in other MonticuliporicUe j they are the thickening^ that precede gemma- 
tion, and projeet on the enrhuie of the oonaUnm m HItle apinee hafemen fhe single 
corallites. The calices on the surface of the oorallnm are putty quite open, partly 
closed hy a kind of lieniispherical lid. They nm nf mtlier unequal aizee. Tabuiro 
are present within the coralUtea at very irregular distances, but they are either 
eODOKftt or OODTBZ, not flat. Mnral porea atid distinet treUcdofdoped septa am 
aheentb The corallum is com|)osed of several concentric layen each of which is a 
separate colony. The sin^'Ie colonics increase by intermural |*emmation chiefly. 

From this diagnosis it appears that the structure of the genus is absolutely like 
that of other MontimUporida, and that the only difierenoe for inatance between 
OrUpora and Stenopora consists in the periodical annular thickenings exhibited by 
the walls of the oorallites in the latter !?enu.s, whilst in Orbipora the thickening of 
the waUs in the peripheral parts of the corallum is equal throughout. 

Theie periodioal thiclKnings of the walb must natunlly oauee a different aepeet 
in the tangential sections, according to whether they cut just through then thicken- 
ings or not. In the first case the interiors of the visceral chambers appear reduced 
to comparatively thin tubes, which are encircled by a ring of sclcrcnchyma, which 
often can he distiagoiBhed aa oomposed of eoncentrie lameHae (PL OIZ, Hg. 8a). 
If however the aee&m cuts tbroui^h the intervals between the thickenings, one 
sees also generally a ring of sclrrenchyma within the dark lines of the primary 
mural plates (PI. CX, fig. le, PI. CXI, fig. la), but this ring is either of very 
moderate thie kneaa or IB eren ahnoBt entirely absent, ao that the Tisoeral chambera 
appear even more or less polygonal. The whole section i^peaia then to a certain 
extent a.i if taken from the central part of the corallum. 

The inexplicable facts mentioned by Nicholson and Etheridge with regard to the 
preaent genua in Ann. and liag. Nat hist. Bar. V, Tid. FT, p. 97S, Ibd a very 
natural explanation in what has boon said of the preservation of the walls of the 
MoniiculiporidiB in general in the introduction to the family. The appearance in 
tangential aections, as if the walls of the several corallitee were not in contact 
throoghont, ia hNnf^ aihont aolaly hy bad preaecvation. That the walla are in 
reality everywhere in contact is shown conclusively by our figures. 

The fact that on natural fractures the tubes seem to be in contact for short 
dtatonneii onfy ia oamed by flw chfonmBtanoe that in Stenopora tte anbatanoe off tha 
walla of the oorallites ia rery eaaUy destroyed, and that then in natural fraeturee (ha 
internal easts of the tubes are exposed and not the tubes themselves. These internal 
casts show periodical constrictions, corresponding to the periodical thickenings 
of the walla; the thin parte of the walla altentating with the thifllBaiinga are 
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then often pmerred* and at (luae plaoee the euta of the tabei iffOftr to be in 

oontact. 

Loaigitnduuil aeetiou in wUdi tbe wells of the oorallitei are perfeotlj ivdl 
preaerred show conclusively that tbey are in perfect oontact throughout, and that 
the periodical tliickcninga, like the thickenings of the walls of other Mouticuli- 
poridw, are made up of doubly conical layers of sclerencbyma, which meet in tbe 
middle along tlie prfmary mtuxal platee. 

A most fundamental difference between SUm^Mra and the Montieuliporida 
consists, according to Nicholson and Etherid^e, in the existence of mural pores in 
tho I'urmer genus. Mons. de Koninck concurs in this respect with the abore 
antbont and oomequenfly tnaafen the epeoiee Stenop. omrfa, Looad., to the genua 
Favotite$. 

As regards Mons. de Koninck's observations, they were made evidently on 
internal casts, as his figure most distinctly exhibiti. Now such casts are certainly not 
▼B17 apt for the obnrvation of lodh line itraotarea as moxal poees, and an error is 
▼BI7 eaiOy made. Not much better sncm to have been the materials on which Messrs. 
NidiolMm and Ethendge operated. They stale that the mural pores oooid be most 
caaily aeen on flw ool^ of the tuhei^ if emmined with the microsoope. Now the 
emtaide of the tubes Is only ezpoeed distinetly on weatherad fkaetmes oronfitaetnies 
of specimens which have been subject already to a certain extent to weathering ; 
quite fresh specimens always show fractures which either do not expose the outside 
of the tubes, or on whioh nothing at all can be aeen, except by means of a prepara. 
tion of thin slides. On weatheied smfBoea^howerer, the walk ol the tubes are slways 
so much deteriorated that openinsfs may cflsily appear where originally there were 
none. On weathered fractures wc frequently were in a position to observe such open* 
ings ; they were, however, decidedly of a seoondacy origin. Tbe figure repraduoed 
by Nicholson on page 81 of his work on Montieulipora represents only an internal 
cast, where the substance of tbe walls has entirely disappeared. The pores am 
evidently nothing but accidental grooves. As regards the longitudinal saotions 
figured by NioholiMm and Ethecidge, in whioh moral porea are said to be visible, 
we have a great snspeion, as they appear in the middle of the visceral chamber, 
that these pores are nothing else but what we figure PI. CXI, fig. Ic, that is, the 
transverse section of some of those protuberances which have been called rudiment* 
aiy septa in Skeo^MUs or Qh^«Hdm. Other longitudinal sedaona, Uke those of 
iS'ftMfi. howaii or 8l«n. ta$mauien$i*, show no trace of mural pores. Among the 
great number of microscopical sections we prepared of species of the present geniia» 
there is certainly not a single one tliat shows a trace of a mural pore. 

A word must yet be said about iht tabtdse. These are my soaroe in the Indian 
species of the genus, and at the same time they are very strongly curved. In other 
species they seem to be more frequent, and in the carboniferous Stenop. howgii Nichol- 
son has described incomplete tahulse which bear in the middle a round perforation. 
This chaiaelar is certainly not of general oeourrenoe in the genns. 
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The ganni hw been observed to occur up to the present in the mountain-lime- 
stone of Earopp and iu IxnIs of the as^o of tlie coal-measures of Australia. To these 
are added four species in India which are mostly of permian age. One of these u 
identiMl wiih an AvsfanlUui f onm. 

1. Stemofoka. OTixi, Lonsdale, Plate OX. 

IM. stnopora Mrf*, iMrfiOst b Slmkakni ngrh teiB. «r lb* BmA WiIh, p. MI^ VL VIII, 

fl«. 3a, b. 

1872. jViiii(i"ii;i>ur.i tumi.la (|i4ni) Kooinclt : Nonv. Ri'C-!i. Ttrr Curb. W^i-iHf, p. U9> 
1877. Fu<HMi7«< orala, (LuumI. (p.) KoDinck: Pal. Xcmr. tiallcada Sud,, pt. Ill, p. IM, FLIII.f(i(. 
in*. SU<K>f>.jra. ofota, (Looad.) HUImiIiob ud llfh«g[i4|Bi Ani. Mag. Sat.Hiii,fl«i T, v«l.n.p>.W4t 
M. XIV. fig. 1. 

Corallum in the beginning incrustini.', later on arborescent with cylindrical and 
^fchig branches. Thickness of the branches very variable, according to Mens, de 
;g qri iri^ } ic varying between 8 and ISmm; but geneiaUy not move then 9mm. in 
diameter. Branobea often composed of several successive colonics, forming concen- 
tric layers one above the other. Surface smooth without monticules or macula;. 
Caliocs rounded with acute margins on which often little spiaules in varying num- 
ben aie {daoed ; many smaller oalioee intenulated between larger ones. Oorallites 
tubular. Walls consiJorably thickened at intervals, and presenting in Inngitiidi- 
nal sections the a})pearaucc of a string of beads. Thickenings either narrowly 
annular or broad, both sorts alternating indiscriminately. Six to ten mull thicken* 
inge within a length of eoe line (Sibnm). Tiabuin praeent, but Tery aearoe. 

In internal easts the tubular corallites appear alternately swollen and eonstriet- 
ed, like a string of beads, according to the impressions that have been left behind by 
the periodieal tluokenings of tlie walk. 

Tk» oalioee on the surface of the oolomiM axe <tf an extreme fineneae. Ihen} 
are at least thn>e witliiii tlio ilistance of 1mm. 

JJocalily and geological poaition. — The species is not a very common one in the 
flalt-range, neverthelees it has a rather kurge gcolo<^cal range. It has been found 
in the middle Productus-limestono trans-Indns at Kiri, and in the upper Proiluetus- 
liniestouo at N in<;a and at Jabi, above the Cephalopoda>bed. ETeiywhere the 
species appears to bo rather rare. 

^MMriff.— Tlie itreseot species was originally deseribed from Austndiai tram 
beds which must be pbtoed on a level with the coal-measures of Europe. Though 
the Indian specuncns occur in strata of permian aije, yet it seems to us that they 
cannot well be distinguished from the typical Australian form. It is true, there 
exirt Bome dight disorepaneies, bat they seem to ns net qfnite soflioient for tiie dii8« 
fjnfftiiiin of a new species. Nicholson and Ethcridge say that in the Australian 
specimens srenerally there are only six swellin^i^s of the walls within the distance of 
one line, whlLsl in our specimens very otU;n more than six, up U> ten, occur ; but as 
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the number is very variable, and as it appears also from Lonsdale's original drawing 
tbat these eweUings eren in Australian specimens are veiy unequally distributed, 
thought it not fit to consider fliis Tariabilify as a suffioient obaxMiter for tine dis- 
tinction of a species. Another discrepancy is of still loss imi)ortance ; this is the 
absence of the little spines on the surface of the Indian specimens. Whoevw 
knows hoir mxuSk flM afrpeaianoe of the extflrior «f » «olony depends on |iwsai!tsiiuu 
will readily igoora {hispeonliaiify. 

8. SsBNorona. noKOUmz, WaagMi ind Wenliel, n. sp., H. OIX. 

Oonllum tiiiok, cyHndrical, bifnreating, ihielEneis ol the bfanobes about 16mm. 

The calicos arc mostly abotit 0 3 mm. or somewhat less in diameter. They are 
generally not of very unequal size, often closed by a hemispherical calcareous mass, 
in which a bole appears in the middle when weathered. There are in the specimens 
at our disposal noi, or otdy Teiy few, small spines or tuberoles snxrounding tbe 
caliocB. Curallitcs tulmlar, in the centre of the colony pnlyi^nnal, in tho peripheral 
parts more or less rounded or oyal. Walls thin in the centre of the branches, in 
the peripbeial parts irregularly thickened at intervals, and appearing in the longt* 
todinal section iike strings of mall diOaMntiy duped baads. There are within the 
lentrth of one lino (2 2 mm.) 11 to 16 such thiclcenings. Thickenings of the primor- 
dial mural plate preoeding gemmation are not very numerous. Tabuhe scarce, 
Tfliy strongly tandtad. 

On natural fraotures of the stems the snbslanoB of the walls has generally 
entirely disappeared by -n-cathering. The ooiallites appear then in the centre as 
angular cnlnmns separated from each other by deep furrows, and in the peripheral 
parts thoy IwAi like striogs of beadai alternately swollen and oontraoted. Tbe 
swollen parte ol these internal oasts are generally on the same lerel in adjoining 
corallites and approach each other very closely, wiiilst in the contracted jiarts they 
recede. Now between the swollen parts very often the substance of the walls is still 
partly preser?ed, and the adjoining oonllitea appear as if blended together at these 
places, whilst in the intervals the wall^Bttbstance has I'ccn quite destroyed and gaps or 
holes appear, and it looks as if the ooiallites were here not in contact but widely 
apart from each other. 

Xoeattijf mud geologieal ^etilimi.— This is a very rare speciea ; oaif a aingle 
specimen of it has been detected up to the j^resent* This was foond in the upper 
Productus-limestono east of Katwdlii. This specimen is also so far remarkable in 
being incrusted at its upper extremity by Stenop. ovata, Lonsd.; all tbe lower part, 
itowerer, is solely Stenop. wtcAolatfas. 

Jteinarht. — The present .species is most nearly related to Stenop. ova/a, Lonsd., 
for which it oould easily be mistaken. The chief difference consists in the number 
of swellings exhibited by the walls. Whilst in Stenop. otata as a rule only six such 
swellings an observmble within a length of one lin^ which number only exoeption- 
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ally amounts to 10, there are in Slenop. uicholaoni regularly 14 to 16 such swellings 
within the same length. The striking difference that exists in this respect Ijetweett 
the two species is most clearly exhibited by fig. 3 on PL CIX, where the interior 
part ooniisti of Simop. itieMtmi, wbilat on tlie outer put 8Ump. ovaim forms an 
inonutation. 

Other species can barely bo compared to the present one. Stenop. tatmanientiti, 
Lonsd.. has a atill much smaller number of awellings of the walls; Stenop. jacki, 
Kidi. and Etheridge, ii a far num dflgaat qwoiM, with miioh t]^^ 
Sirnop. crtniln, Lonsd., foms tttberooa inBMeB» irith ooiaUitea having mubh less 

numerous coostrictioos. 

3. Stenopora chjetettfohmis, Waagen & "Wentsel, n. sp., PI. CXI. 

Corallum cylindrical, simple or forked, diameter of the branches 7 to 13 mm. 
OMlieea roonddl, of not verj dilfeKnt aiies, genraaUy about 0-8mm. in diameter. 
Interspaces betveen the calices either earinatedi if well preaerred, or with little 

tuberck's or £»rooves, according to preservation or different .specimens. Corallitcs 
tubular, polygonal in the beginning, but very soon getting thickened walls and then 
ezhibitfaig a voandish or oral section ; ascending at first Tertioallx and then very 
slowly bending outward by degrees to reach the surface at about right angles. 
Walls at first thin, but very soon, already in the vcrtieully aseendini^ part of the 
corallites, showing periodical thickenings of which 9 to 12 can be counted within a 
length of one line (S'Snun.). Interiors of the Tisoersl ohambers ptovidsd with 
numerous, very irregularly distributed, protaberanccs identical with what has been 
called in Fawsitida and Chaitetida: " rudimcntnry septa." Tabula; scarce. 

The structure of the walls is very visible in the preparations we have made of 
the species. The primary mmnl plate is preserved as a thin blaok line, and the 
thickenings of this j^te, which generally preesde gemmation, are preserved by a 
white and very compact matrix, quite in the same manner as in Oeinitzella colum- 
naria described above. The thickenings of the walls arc very distinctly composed 
of doubly conical layers. The thiekenings themsdvee ace wry irregular. In every 
seetkn the protuberances of the waUs. or ** rudimentary septa," form a very conspi- 
cuous feature. They are of very variable development, sometimes short and thicl<, 
Bomctimeii ikiu, long, and straight, sometimes bent upward, but always they are of an 
appeoximatsly ciroular seotion. The bent nature of theee protubemnees often causes 
them in tangential sections to appear in the middle of the visceral chambers, without 
being apparently united to any of the walls (see fig. 16 and 2c of PI. CXI). A veiy 
strange appearance is presented by them when out by a longitudinal section juHt at 
the base <m the suzfaee of the walL They appear then as small dronlar sharply 
defined spots which might well be compared to mural pores, but one sees distinctly 
that they arc not hollow but that the substance of the wall passes compactly below 
them (PI. CXI, fig. Ic). 
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The distribution of these protuberances is extremely irregular. Sometiinai tiiej 
are united in little groups, sometimes they are uagle!, and there are also Urge atretohM 
of wall wbich bear no protuberances at all. 

The tabiito ate aearoe In this apadea abo, bat ifaej an kw atraiigly Tanlted 
fh^n in Sten. nicholsoni. 

Zoeality and geological petition. — This is the most common species of StenO' 
pora oooorring in the 8alt*range. The aperaea seems to be leatricted to the upper 
PwduetttaJtirMMtonff and haa been found in numeroaa apecJmeiiia at Kbimd Ghat and 
at Jabi, abore the Cephalopoda-bed. 

Bemarkt, — ^It is barely necessary to indicate hov the present species could be 
distinguished from its oongeners, as in thin sections the dilterenoe from all other 
species ia extremely striking. WiUumt thin aeotkMia, howerwi thia apedes can 
aa little be rern^isr^ riR all the othetsb aathemaveno extamal ahanoten 19011 which 
the internal ones could be judged. 

4. Stenopora nEJCisPHERiCA, Waagen & Wentzel, n. sp,, PI. CVI, fig. 2. 

Corallum hemispherical, forming large thick masses. Calicos roundish or mon 
or less polygonal, very small, generally not more than 0 2 mm. in diameter, of not 
▼afjunequalalaea. Spaoea between the caUmnaonow with a duvpadga^aonu^^ 
with tuberelcH, chiefly in the comers where several caliccs meet. Corallite.s tubular, 
radiating in all directions from one point, with thin walls in the middle, and slightly 
thickened onea towaids the periphery. Walls with periodical swellings, which 
•n^ bovefer* not -mxj sfanmglj pceminent, fat aeoardaaoe irtyifhemoientettiiBlnn- 
ing of the entire walls. There are four to siv such swellings -nithin the distance of 
one line (8'2nun.). Gemmation not very frequent. Tabulae present but scaxoc. 

The apeoimen iA ^StS» speeto is, we regret to say, in a lafher bad atale of pie* 
aervation, and we are therefore unable to give figures of the thin sectiona we 
pared. Though all the characters mentioned in the abote <<»gti«M« Mta be made 
out, yet this can be done only with difficulty. 

The specimen from wbkli the above diagiioiMi haa been dimwn up is SImm. 
high and 21mm. broad. 

Locnlity and fjrological ponifion — The only specimen of the species that has 
been found up to the present was collected at Amb, in the dark sandstones at the 
base of the lower Piodnctoa-limeBtone. 

Bemarkt. — The black coaly sandstone in which this species is preserred is not 
very favourable for the preservation of finer details, and thus the description of 
the. species must be rather brief. The whole mode of growth indicates at once a 
species entirely different from all those previously described, and reminds rery much 
of Faootitei. 

Among the species described by Lonsdale from Australia Stenop. iti formit s«ems 
to be rather nearly related to the one here under ooosiderauua, as it also forms 
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tuberous or hemispherical masses, but Lonsdnli^ says, that the diamotrr of the inter- 
nal casts of tho tubes in the Australian species is about a quarter ut a line, a diameter 
whieh so far deriates from the diameier of the oorallUea in the Indian specimen, 
it being nearly three times as large, that we do not think it powble to nnite tbe 
Indian specimen with Stenop. informis. 

Of the other species o£ the genus hitherto described apparently none can be com- 
ptrcd more in detail to the present anot all of them exhibiting an entirely different 
mode of growth. 

Sub-order: TST&ACORALLA« s^MBngoea. 
Family: BZPLBTA, 
Sab-Family : PlIONOFEOBJ. 

Genus: lONSDALEIA, McCoy. 

The materials of rugose corals ocoiirring in the Salt-rango are very linuted, 
being reatiiBted to ft few spedes, and thus we are not in a position to add any new 
feots with regard to the general classification of the whole sub-order. Wo theidSon 
simply accept Dyhowsky's classificatien, as this seems to us the most natural one 
that has been proposed up to the present. It has also been introduced in Zittel'a 
Bandbook. 

As regards the genus Lontdaleia itself, there haa been published a circumstan- 
tial description and re-definition of it by Thomson and Kieholson in the Ann. and 
Mag. Nat. Hist., 1876, and the statements there published, chielly with regard to the 
hiitorioal aocoont, barely need any further remarks. 

Yet with regard to the definition of the genus, it seems to us that the authors 
confined themselves too exclusively to the facts deduciblc from the fmv species 
of which they had been ablo to prepare thin sections ; so that if one were to adhere 
atliotty to the dsflnition aa proposed bj Thomaon and Kidudsonw even Ibe gceater 
part of the species described by MoOoiy hiaoadf under the name would have to beex- 
iduded from the genus. 

The character upon which the greatest stress is laid by Thomson and NicholsM 
la tbe dremnataaoBk that in tbe apeciea inveatlgated \sj them the a^ta are leatrie^ 
ed to the median tabulate portion nf the cnliees and do not reaoh tho outer Wall, ex- 
cept perhaps sometimes in a rudimentary and imperfect state ; the outer portion of 
the calices being occupied by an irregularly vesicular tissue. Among the niunerous 
sliosa we piepared of tbe apeeies of J a w s rfalrt ci that ooearin iheSalt-iange, wohaTe 
however found that in diffen>nt ealiees of one and the same corallum this chty tk ^ ^ 
varies greatly. In some of the calices the vesicular tissue occupying the outer zone 
ii well developed, and flu septa stop where this tsame begins, thus not reaching the 
outer wall; while hi olhsr calioei, and this ooema in the autjoiitj' of eaaes, the aapta- 
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Tury diitinotly reach die oater mlL Eren in one and the aama ealiz ona dde 

shows sometimes the vesinuhir tissue and short soptn, wliilst f lie other is provided with 
septa reaching distinctly to the outer walL We have figured such a case of derelop* 
mrat on PL G, fig. 6. Ibis luM, however, alnady Twen vwf often obserred ; QuenS' 
ied.^ for instance, SguveeinhiaFetKfaktenkunde Deutachlands, Abth. I, Vol. VI, 
PI. 162, fii?. 32, a specimen of Cynthophyllum crenuUire, Phill. (as he calls it), which 
shows in some of the calioes septa reaching to the outer wail, whilst in others they 
are separated from this wall by a distinct Bone of Tedevkr tfane. Thtn we think 
that too great stresi ifaoald not be put on the ehaiaoter of the e^te feeeUng the 
outer wjill or not. It cannot be denied that numerous resides, or even a Tesicular 
tissue, is always present in the genus Lonndaleia, and our figures, chiefly the longi- 
tnffinal eeetfone, T1.0, fig. 4 and n. XOIX, % 80, Teiy distbotiy ihow eiudit bat 
ttMf a» generally, in the Indian speoiee nt leaa^ not derdoped in nob an eslnme 
wanner as to obliterato the septa. 

Another organ which needs some consideration is the so-called accessory wall, 
wUdi veiy often ■epacatee the veeiouhur Moe frm Ibe eentnl tabolate a;^ In 
the majority of species of Lomdaleia this wall is very conspicuous, but in others it 
is not, as has also been stated by Nicholson. Qonorally, the accessory wall appears 
where the seoondiury septa terminate j sometimes, however, it coincides with the termi- 
nation of the primary septa and then i^proaohes Tery okee to the oolmn«lla. In 
all the species of Lonsdaleia septal dissepimonts are of rather frequent occurrence ; if 
now these are arranged so as to form a circular zone, then an accessory wall is 
formed, if not, then no acoeasocy wall is produced. This mode of production of the 
aoeeaainy wall aim explaina iSOB great TeriahOily that eiMi witt t^pttd to its poti- 
tion in different species. Nevertheless, the existence and position of such an acces- 
sory wall seems of greater value for dassificaiion than the existence or absence of a 
vesicular tiaeue in {he peripheral tone of lihe single calioes. Whilst thii latter 
varies within one and the same corallnm in the di£ferent oalioes, the former appe a ls 
very characteristic for certain species, and according to the dcTclopmeut and posi- 
tion of the aooeeaory wall several groups of forms may be distinguished within the 
gSDns. 

Whether the aooessory wall is rather removed from the oolnmella or in oloee 

proximity of it, it always marks off a central ssone, which is solely occupied bj^ *fttBa%, 
and where vesicles arc absolutely absent; whilst the vasicles ai^in appear only 
outside of the accessory wall. The septa are generally not stopped by it, but extend 
also oataidB of it. 

Within the aooessory wall extends the tabulate area, as it is called by 

Thomson and Nicholson. This area is of very varying extent, sometimes broad, 
sometimes very narrow, or even sometimes entirely filled up by the extremely thick 
oolmndla. The tababe are mostly rather okeely set, more or less boriaontsl or as- 
cending towards the outer region of tliecaliz, and are sometimes tlig^tij vesicular. 

The very thick columella has always a structure of its own, independent of the 
remainder of the calix. Ucocrallj it in so compact that it weathers out separately, 
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and appears then, if separated from tho rest, aa a tbin ni. 7x)okcd at with a lens, 
this appears longitudinally striated, but tho striii? are sometimes twisted like the 
thread of a screw, sometiiues not, and in one and the same colony caliccs with 
twitted, and otimn vith Btnigh^ oolmndlu maj be found. If emmiiied under 
Ughar magnifying pcnraB in thin aections the structure of the columella appean 
TVy peculiar. In one and the same enlony the centre is sometimes occupied by • 
lamellar plate, sometimes not, from whiuli waving lamelke in irregular numben 
ndiate in all difeotione. Tbeee xadiating lameOae are alwaje present, and oanae either 
the longitudinal striation or the twisted appearance of the columella. Between these, 
in transverse sections, numerous dissepiments appear, which are shown by lon^- 
tudinai sections to form regula tabulae, which are sometimes somewhat vesicular as 
in Ft. 0, fig. 4or quite legnlarlyamiHjed, ai fai Fl. XOIX,fig. S0 or fL CI,flg. Id^ 
3c (these latter figures have been by accident inverted, upside down). These 
tabuhc are of a conical shape with the apex directed upward towards the visceral 
chamber of the animal. We see from all this how THiiable the structure of the 
oohnmella even in one and the same eolony may he ; and under theae oimunstaaoea 
it may be termed a very fortunate procci-dinr: on tho part of Prof. Lindstrfim, 
when, in bis "Index to the generic names applied to the corals of the palaeozoic 
foimatiogii,*' he oon^don the names Diiunophi/Uum, Aspidophgllum, and Bhodo- 
j^lhm of Thomson and Kieholaon as gpjmpat (partly with a query, partly with* 

out) nf Clisiopfiyllum. 

The propagation of the forms belonging to the genus Lontdaleia is a kind 
frf gemmation that eomea within what has been caUsd ''tabular gemmation" by 

Kocb. This gemmation occurs in the ordinary mannear in the astra;iform spedes^ 
but is modified to a certaiu extent in tho fasciculate forms. Both modes of gem- 
mation have been figured by us, the first PL C, fig. 8a, the second PI. CXV, 
ltg8.8,4. 

In the Salt-range tho genua Lonadaleia occurs in very great numbers, but 
though the individuals :ire plentiful yet the number of species is Umited. 

We can distinguish two groups of forms, both having but little affinity to 
hitherto described spedee. In one of these groups the tabulata area is very small, 
no proper aooeawry wall exists, nor any vesicular tissue in the peripheral parts. In 
the other group the tabulate area is entirely filled up by the enonnonaly thick 
columella. 

The first group is repreaenled by two speoiee, which both are astraiform, and 
rather needy related to each other, forming together a little gxmp whioll will best 

be termed, Group of Lonadaleia salinaria, W. and W. 

The second group contains again two species, which are in many respects 
qmte abetiant forma. 

All fhe species of Lonadaleia occurring in the Salt-range have been found in 
the ooral-limestonos of the middle ProduotUB>lime8tone, only one speciee ertanHing 
also into the upper division. 
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Qvmr 07 ZOtiai>ALEZA SALTS ABtA^ Vaafw and WentaflL 
1. LonnDDyuaaA Wiwsaa and WaalMil, n. PL Q* 1, 9» ^ 

Oonllum astresif orm, fbniiiiig kige imgolar nuMiflS. Corallites pdnnalie, Atv 

to seven-sided, of sompwhat unoqml size, generally 9 to lOmm. in diameter, separated 
from each other by well developed exotbecal walls. Calices in the peripheral region 
but little exoavaled* with a more etitniRly deepened oentnl part snnonnding the 
oolumella. Colamella not extraordinnrily tliic^k, very itMHIgly projecting, cither 
round or sli;,'litly compressed laterally, provided with nomerous vertieal lamelljo, 
which are generally not twi^sted. The projecting part of the columella is very easily 
destroyed by weathering (Fl. 0, flg. Id), and eivea tiie entire eaUoee an often quite 
smoothed down by the same process (PI. C, fig. Ij). Of primary septa there are 
about 20 to 24 (PI. C, fig. 3a), between which an equal number of secondary 
and tertiary septa are intercalated, each of them shorter according to its position. 
None of the aqpia TCBoh the ecdnmella, all atcqpping ahort of ttongh approaching 
it Teiy closely. Well-preserved calices give an impression as of a secondary wall 
from which the oalioea auddenly deqpea, but in thin Motions nothing o£ the land 
can be observed. 

In thin sections it is seen that the septa extend mdntemptedly from near 

the columella to the outer wall of the calices, and that no distinct peripheral vesi- 
cular zone is developed a.s in other species of Lonadaleia. The tabulate area is re- 
stricted to a quite narrow zone immediately eurrounding the columella, and outside 
cCihisMiwfhetfthalaBTeiyaocnieliangaintoaTBaiBnlar tianiB; the Teaiolea« hvir- 
ever, beln^ restricted to the apttoea between the septa and appeadng mora or has aa 
interseptal dissepiments. 

The tabulsB very distinctly oroes the narrow tabulate area, but find their chief 
derelopmeait only wtthin tteipaoe of the oolumella where tb^ fbtm somewhat irre. 
gular conical elevations (PI Ot Hff. 4), bat alao in fhia xegim they an aoaewliat 
resicular. 

The oolumella. la limited off on all sides by something Kke a regular wall, 
fonned by the Tertically ascending tabula. In the interior the odnmella showa 

many radiating plates, which cither start from an imaginary central axis, or from 
a median transverse lamella. Ihe latter is chiefly the case when the columella 
appeaiB latecaDy eompreased. Between theae rsdiating Uunelbft many dissepimenta 
oist, which Teiy probably have to be brought into connection with the tabulae. 

ZocalUy and genlogiml pogidon. — This species is, excepting Lontd, indica, the 
most common species of corals occurring in the middle Productus-limestone, and 
forming there the eoral reefs. It has been found in this geological position at 
Virgal (2 specimens), at Yurcha (1 specimen), at Musakheyl, and trans-Indna hj 
Mr. "Wynne at Omarlcheyl (1 specimen). lu Dr. Verchere's collection there WM ft 
specimen marked " Eotta Eoh," and auotber " I'unjab." 
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Bemarkt. — The praent species in its general appearance has a certain resem- 
blance to Loiud. floriformis, Flem., from the mountain-limestone of Europe ; but 
on a closer exomiaation one finds that the relation to Tleming's species is only a rery 
distuit one. ZatudaMa fiofifbrmii has heen examfned tad figured atready many 
times, and in all cases it has been found that there exists a distinct zone of vesicular 
tissue in the peripheral parts of the corallites, that a distinct secondary wall is pie> 
sent, and that there is marked off by the latter a distinct and rather large tabulate 
am. Of all tiik tbers is notliiog to be obaemd ift our Xwwrfafeia taUnafki, 
Thus there o.nnnot Iw nny douht that our species is (liiTereoit'from J«oiM(l.^l0fi> 
/ormit ; it belongs even to a quite different group of forms. 

The group of foimi to wMoIi Z9tud.flor^ormit bdongs is rather plentifuUj 
represented in the mountain-limestone, chiefly by this species itself. In the i^qier 
eaiboniferous beds of Russia (^firitchkowa) Ijontd. fionformU seems to be replaced 
by another but very nearly related species, wliioh belongs to the same group, and 
iniglit best be quoted under tbe name ef Zonstf. fMfiiKaftf, Fisober sp. TbS^ species 
has been Trell figured ])y Trautsohold, and can he distinguished from LontA, fiarU 
fornua proper by the circumstance that the septa very distinctly extori'l outside of 
the aooesBory wall to the outer wall of the corallite, no Tesicular peripheral zone 
beii^ derelioped. bi tbb fsspeet it appfoaobes moie elosdy to our JConsdL aaUmmrim 
tban does Lomd*floriformiH, hut otherwise it is quite as distinct. 

Of the ffroup of forms on the contrary to which our Lonnd. salinaria bclon£»s, 
not a trace has been detected up to the present, so far as we are aware of, in truly 
earbonif^iii st>ata» and tlms thb gfottp seems to be leitzieted to penniMi beds; it 
has however not yet been found elsewhere than in the Salt-iange. 

2. Lomsdalha. imnm, Waagm and TVentiel. n. em PL XODC. flg. 

PI. C, ligs. 5, 6. 

Corallum astranform, composing large irregular masses. Corallites prismatic, 
five to seveU'Sided, with very thick compact walls. Oalioes large, generally of a 
diameter of ll to 16mm., irregularly infundibQlifonnwiiiiailatteined peripheral and 
a deeply siink median part. Walls dividing the calicce strongly prqjeetmg. Oo> 
lumella thick, genemlly twisted, not much projecting. The calicos do not, ironrral- 
ly, present the appearance as if there were a secondary walL Septa mostly very 
modi thioikfliied 1^ a secondary depositkm of stereoplasma. There are genenUy 90 
to 24 primary septa, which are the longest, and as many secondary ones, which are 
shorter ; between these a number of short septa of lower orders arc intercalat«»d. 

In thin sections it can be distinctly seen that all the septa reach the outer wall 
of the oonUitee and axe not lost in a peiipbenl fedcnlar aone. Yesides are present 
in great numbers, but they all appear as intcrsoptal dissepiments. There is not a 
trace of a distinct accessory wall. The tabulate area is very small and restricted to 
tho space between the termination of the primary septa and the columdla. None 
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of the sf'pta rrach down to the columella but all stop short of it. The primary septa 
termioato with a blunt somewhat thickened end. The columella ia thick and c^lin- 
^Uoal, not empfeased as in tlw pnoedinif qwoiM ; ifa tta^ 
Hum aie many radiating lamelte, somewhat variable, mortly twisted, as enn often 
1w well observed in thin sections. In longitudinal swtions a f»reat number of tabulno 
l^pear ; they are chiefly distinct within the columella and in the zone that intervenes 
between it end the temdnstion of the primary eepta. Oatdde of thb they ere aoon 
lost between tlie numerous vesicles that fill the spaces between the septa. Within 
the columella they form flat upright cones, in the tabulate area they are horizontal, 
and outside of it they quickly ascend, forming many vesicles. The structnie o£ 
die vwidbs b often iingiilMly ISdled. 

LoralU;/ and geological position. — The present species is considerably scarcer 
than the preceding one. It is, however, also restricted to the middle division of the 
Prodaotu»^BMitone. It liu ben found up to tiie present only at a single locality, 
at Katta, where two speeimeaa wan oolkoted. 

Remarks. — The present form is on the whole very nearly related to the preced- 
ing one. It differs however from Lotud. nliHaria by its oomideiably larger 
calioes, by whkdi ohaneter, eifen irithoat tidn eoetiooi, the two qiedM may mdilj 
lit diBtingniaihed. Acooiding to the thin seotioiis we have prepared it appeals 
that in the more intimate structure Lomd. tcynnei deviates from Lontd. talinaria 
by the mostly round form and twisted condition of the columella, and by the leas 
TBrieidar derakpnaxt of Ha falraha. 

For the diatinotion of Lotud. wyunei from Zotud. Jlori/ormia and its allies the 
snme characters can be adduced that have been quoted alzea^y diatlDfltEVe 
between Lonad. /ior^/'ormis and Lotud. taliuaria. 

AlMBMBitapaoiM. 

3. LomSAIiEU. nmiOA, Waagen and Wentzel, a. ap., PL CI, figs. 1—3., PL CXY, 

figs. 3, 4. 

Corallurn compound, composed of columnar, more or less cylindrical, tolerably 
straight, perfectly free coraUites, united together only at the places where one takes 
iU ori^ from the otiter by gemmation. Covallites only in vary rare eaaea Tery 
Beaaly approached or nearly blended together. Oallees small, never more than 6 to 
8mm. in diameter, regularly infondibuliform, never showing the appearance as if a 
secondary wall was present, nem very deep. Colomella very thick, oooupyii^ not 
qtdte one^faird of the dianuter of the entire eaUz, never twisted, rather strongly 
prominent, so compact that it sometunes weathers out and is found separately. 
Septa not numerous ; there are about 20 juunaiy and as many seoondaiy septa, all 
uoitrng at the periphery to form n diaiaaat enter wall, whidi Aom a kBgitndmal 
ita«tioa(PL0I,flg.9. 
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In tliin sections one sees that the primary septa only partly stop short of the 
oolumella, whilst another part of them reaches it well, and unite even with the radiat* 
mg lamellie mtUn the ooliuiMlb. BtHmm fhe septa a great mmber of iatenep* 
tal diMpuDflnta axe present, which, tbongh tiiey often occupy mora or baa a oenttal 
area, yet never unite to form a distinct accessory wall. In transverse sections the 
columella is very distioctly oiarked off hy a proper wall. In the middle it shows a 
eentnl tmnrerae lamelU, from, y^batsh amaner onea n&te in all direotioiis. fThflBO 
are again interrupted by some concentric lamellie. In longitudinal sections one 
sees that the outer wall of the columella is made up of vertically ascending tabulae, 
which slowly bead towards the centre and form blunt cones, one in the other. These 
aie traversed by vertioaUy Meendiag lameUie which oomapond to the tnuurene 
and radiating lamellie of the transverse sections. It is remarkable that in longita* 
dinal sections there can barely any tabnln- bo observed outside of the columella, 
nnlesa the steeply ascending lines in tig. 3c, Pi. CI, on both sides of the oolumella 
dMNdil be eonaidoied not as inegolarly ent septa Tmt h taboItB. In anj oaae fte 
amngomcnt of the tabuUe is exceptional ; and on this ground It might even be 
proposfxi to distincniish the present form as a proper genus. Just along the outer 
^11 of the corallites there la a thin, irregular zuue of vesicles. 

LooaUif imd geohgieal foriUon.—Tbai ia one of the oonunoneat wpatSm of' 
corals in the Salt-range. It finds its chief development in the coral-beds of 
the middle Productus-limcstone, but extends also, though more rarely, into the 
upper division. Specimens of it have been collected in the middle division east 
of KaMii(l apedmen), in theObittnw^ (1 speoimen and many fii^inMnts), at 
Vurcha (1 specimen), at Chidru (1 specimen), on the road from Ohidru to Mu.sakheyl 
(4 specimens), at Virgal (many fragments), and above Nursingpohdr (1 specimen). 
Trans-Indus it was found by Mr. Wynne at Eiii (1 specimen), and there is also ft 
ifp^ wfrnm fiom Dr. Yerehere'a oolketion maiked' ** Punjab." 

In the upper Prrxluctus-limestone the species occurred in the mountains east of 
Katwdhi, in the section at Kiiuia (only fragments), and trans-Indus at JBilot (1 
specimen). 

j|«MMrjb,i^The present species so far denatei from all the otiien of the genna 

Lonsdaleia that a more detailed comparison with any of them seems unnecessary. 
The transverse lamella which forms the centre of the oolumella recalls to a certain 
extent the genoi Iiik»ttrofto»t bat tiie irhole atmet ur e of the entire very thick 
«atttiBeib ao very nearly agrees with that of Zmudalela aeUmirM, that if we do not 
prefer to coniider thia foim aa a fKfm ganui m mmt phioe it in the genna 
Jtontdaleia. 

The preaemtkn of aone apedmana (tf the preaent tpetSm h singularly good, 
■id some of the thfaa ■eetiona we have prepared allow of the application of very 
high magnifying powers. In consequence of this the structure of the septa can be 
very well studied, a circumstance which is of some interest with regard to certain 
obaemtioiia made by Ko«h and Ton Haider. In fL (n, flg. 8^ m bava ^ven tha 
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lepreaeniation of part of a section, yery strongly magaified, which shows t wo impor- 
tant points, first, that the septa aro not equal in strui^turc throughout, and Rccoad, 
that the outer wall of the corallites is ao proper organ b/ itself but is formed only 
hf the teteBsl jofaiiiifof tiie septa. 

The septa arc distinctly compoiel of two parts, a central one, which is of a dark 
colour, and a peripheral or coating one. which is light*coloured and finely fibrous. 
The dark-ooloured part, which can, howoTW, when differently preserved, appear as a 
^Httioet wfaite line, iq wowm tB w1utliu1i8m«Iledb7Eoahtli6**piiinoirdial utripe" 
or primordial scptnm. According to Freeh's ohsorvations it would appear not 
improbable that this primordial septum itself is again produced by the blending 
togeiber of a number of septal spines. This bean oa its surface secondary thicken* 
ingi wbiah am of a diCEeront atmotmei The primoidial aepta extend to the outer 
side of the corallites, here aUgfatly projecting and causing thus the longitudinal 
striation which is exhibited on tin outer surface of these corals. The secondary 
tUdtening fills the spaow between the primordial septa in the peripheral parts of the 
corallites, thus completing the outer wall. Now in this outer wall, in the spaces 
between. the primordial septii, fine dark lines have been observed by Koch, which he 
thought were the traces left behind by the saroosepta, which thus were encased and 
fixed by the sdetooqvta. Hdder, howemr, opposes Kooh's Tiews and deoilaies these 
dark lines to be cracks produced by the process of grinding down the specimens* 
That this latter view is the right one is shown by our drawing, whore the wall is 
quite complete and no such dark line is observable within the wall between the 
pibnordial septa. "WlHtk this, moreorer, Kodi's views as «o the growth of the ooials 
are refuted, and Hitider's opinion, that the animals regularly ascend itt thsir tnbes 
in the same degree as they deposit calcareous matter behind them, appears well 
founded. Numerous observations, tending to the same purpose, hare recently been 
pnhBshad by Dr. Freeh, in the Zdtsehr. d. Dentsdi. Geolog. Geo. 188S, p. 9S8. 

^Inn itifti* point which requires some con'iiilcration in this form is the mode of 
propagation, which is a rather singular one and has been figured by us PI, CXV, 
figs. 3-4). Already, however, by Thomson and Nicholson, very exact figures of the 
ptooess of gemmatloa in a sunilar form (JAiudaleia rugoaUf UdOoy) have been given, 
and they are very well in accordance with what wc have seen in the Indian Bpe<;i- 
mens. The new corallite, as has been already observed by the above-mentioned 
authors, takes its origin in the Tesioular tissue forming, in most species of Lontdaleia, 
n peiiphsKal lone in eabh oomllita The danghter animal denates, however, in ita 
direction more or loss strongly from the mother animal. In Lortsdaleia rugosa the 
two form together an acute angle, whilst in the Indian form the young one pro< 
oeeds at right angles from the dde of the motber aaimaL At first Hba young animal 
is «ip>Aaped, and posaeeses as gifts from its mother nothing bot tlie outer 

waUi tad a little vesicular tissue, the septa being still quite rudimentary. Later 
on the septa become well devebped, mostly only after the young individual has 
again bent at right angles to ite toimer diieotfon, now aioendiny Toitiaally. In this 
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state the primary and socondaiy HptB are not yot very much dlilercut in length, bat 
the bilateral structure of the rugose oorols is developed very distinctly, a kind of 
septal fossula being present, iitdicated by two aepta which very strongly diTetge, 
Trtiflst oppoeite fheve is an exoeptkmally sbonglj dendopel aeptvaa. BomewlHt 
later the oolnmella is developed. Its first state could not bo observed by ub ; we 
find it in our figure already in a perfect state, with it** radiiitin;,' linos and dissepi* 
mants. Our fig. 3 on ri. OXV, represents sucit young coralliteu in diileient stages 
of devdopmeitty some of tbem still quite vitboat a odnmella, another with a etdn* 
mella but otherwise not yet fully developed, all of those being badly dcfnrmotl 
by -want of spaos^ being ocowded together between some old full-grown 
individuals. 

The gemntatkn itself, which is thus exhibited by these oompoond fonns of 

Zongdaleia, cannot exactly be classtnl under any of the schemes pointed out bj^Kooh 
in bis work on the gemmation of corals, and referred to above, page 858. Neverthe* 
less it seems to us to be most nearly related to the mode of gemmation that occurs 
in the astmifiHm spades of the gemu, and vhleh is absolutely identjoal -with what 
haa been called by Koch a " tabular gi'mmation." It lias been stated above that 
the young individuals take their origin in the vesicular aone that is developed in the 
peripheral port of most spocios of ZomdMm. Now tbeae TBSfades* w h efe fl rom the 
gems take their origin, oaa mil, «e think, be oonsideied as singularly transformed 
tabulsD, and thus the gemmation may be termed a Tesioolar ooe, but as a modiflioaF 
tion only of Kooh's tabular geinmatioa. 

4h LomnaiKi. TUtoaxawB^ VaagsK and Wentxel, n. sp., PI. CI, fig. 4, 

FLGXVLfig. a. 

Oorallnm oompoond, eomposed of very thin, more or less cylindrical, toknbly 

straight corallitcs, rather &r apart from each other, with numeHMa heanaTene 
wrinkles and folds and bearing a fine lonfritudinal striation. Calioes rttf amall, 
never more than imm. in diameter, with traces of a secondary wall. Colomidla vwy 
tiileh, evea thioker than fat flko pieoeding species, occupying a UtOe mom than ona> 
third of the entire diameter of the ealioes. Sepia my little numerous. ISun axa 
18 to 20 primary septa and as many seoondaiy ones; septa of a third Older an nerer 
developed. 

In thin sectioau one oaa obaerva that the primary septa generaUy do not reach 

the columella, though they approach it very nearly ; only in some calices one or the 
other of these septa seems to touch the outer cireumfcrenoe of the columella, but 
never in contact with one of the radiating lamellae within the latter. Between the 
septa there is a gieai number of intenqptal dissej^manta, whieh very oKen fn a 
part are re;^ilarly arran^s^ed, so that a partial secondary wall is formed ; this secondary 
wall is, however, barely ever complete, but exists generally only in a more or less 
extfflnded part of the calioes. Nevertheless it has some infioenoe on the development 
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of the tabuls» so that sometimes a tabulate area can be ^rttty oleady distin- 
gttuhed. The oohunellft is very sharply ciroamsoribad. It ihoiri in the middle ft 
tnamene and towante its peiipiMij mmm Mdkting laadto nUeli aw ewmafl hy • 

concentric lamellatioii, a structure which is absoluicly identical with that of the 
preoeding Sfeoiaii In the longitudinal sectionB the existence of a more distinet 
teboklB en* Miuee totne diffannee fton ■milu Motbni «f tlie preoeding spedei 
Imt otiierwiae both show the same features. 

Locality and geological position. — Tlicre arc only two specimens of this species 
in the Salt-range oollection, which were both found in the coral-beds of the middle 
dbUon of the XWaotus-limeatone of VirgaL 

Bemark$. — ^We vere a long time in doubt wheUiHr ire ought to separate the 
present spocics from the pr(?ccding one, but after some consideration we found that 
the two specimens from Yiigal were distinot from all the others not only by tho 
ooodderabfy fUmier touwiiei, bat eleo Iqr >«ne internal ehaneten. A eMnpniaon 
of fig. l0 and fig. 4 on PL CI, will ahoir these differences readily. Whilst in Lomad. 
indica the interscptal dissepiments are arranejoJ cjuitQ irrci^ularly, they follow a more 
or less circular arrangement in the present species, so that very often a kind of 
■eDonduy van ii fornied. "With tiiisalaoaBomewliatdiilSneintaffaiigeiiMntof ilM 
tabnleo goes hand in hand, and thus we think the two species should be kept 
iflparate. The most striking difletenoe oonaiBts always in the thinness of the bmaohe^ 
which never exceed 1mm. 

Sub-Family: DIAPIIRAGMATOPHOEA. 
Genus : AMFLEXUS, 8ow. 

Amoni? the materials of corals from the Salt-range them aie also a few speeU 
mau of single corals, which present nearly insurmountable diiBoiiUies in the attempt 
to mire at a satisfaotozy detnminatton of them. 

The aearaity of speeimeDS forbids the free nae of the grindstone, and besidee 
this, the preservation of the specimens is for the greater part so spathic that polished 
sections are of but little use ; the description must then be brief and to a certain 
ascteut inoompbte. Yet vra thought it not fit to pass tliem onear in sUenoe, at the 
proposed outlines of the entire fauna of these beds would no longer bo correct if sneh 
a lar»(' division of corals, specimens of which are not unfrequently met with, were 
not mentioned at all; thus we shall give a description of these forms as best possible 
aooording to the materials at hand. 

As f ar aa can be made out it seema all the single corals thai an pMMffVed 
in the Salt-rani,T r()ll<x;tion belong to tho genus Amplexvg, as they possess more or 
less closely set tabula), very short septa, and a small but distinot septal fossula. A 
TMbmlar aone in the peripheral parts of tiie iodlTidnalB la abaont^ but tliej all aie 
eomnd with a diatinot thick epitheoa. 

K a 
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Two f<»inA can be made oat which are also dutribated in different geological 
horisoDi. One of them it netrlcled to the middle diTisiou of the Pioduotos-limertone 
and aeeoM to m to lie » ww apecies to which tlw aMM of Jmptemu erittalut will 

be given ; tlie other species occurs only in the upper Productus-liniestone, and seems 
to 118 identical with what has been described by Abich under the name of Amplezm 
watMdtt, Sow^ from fhe penniaa beds of Djoulfa, and ivlikli baa been ihown by 
MoUer to be different from Sowerby's species, without, howoTcr, giving a name to 
it. It seems to us that this loim most pcaotioaUy woald noeiTe the wubb of 
Amplexua abichi. 

1. Amflbxus CKI8TATU9, Waagen and Wentzel, n. sp. PI. C, fig. 2. 

Corallum simple, elongatcly conical, generally corred, fixed bj its apex to foreign 
bodies. Surface longitudinally strutted, vndohtbg, provided ■! ialBmle 
bightnurarBe crests, on wbioih t]i0m.like processes are placed. The crests do not 
show any regularity and never encircle the entire coral, Calix nppan'iitly deep but 
much worn and deteriorated by pressure, provided with very short septa. Septa 
not numefooB, altogether, primary and seeondary, not more thin 38. In sections the 
length of the septa is about one-third of the entire diameter of the oorallum. Bep« 
tal fossula distinct, deep, not larf»e, beinsr enclosed by two lon^r septa and contain, 
ing only one single septum. Septa connected together by septal dissepiments not 
far from their tarminatkns. Space between the dissepiments and the outer wall 
flUed hy mk-imitttr niAovt intercalation of a vesicular tissue, ttbalm not very 
numerous, very strongly convex, flattened on the top, the tabulate •!«• 00en|iiyiny 
the entire space of the corrallum. 

Ihe fliip-MfaM of the better pneoned of the two speoliiMiw at onr disposal «n 
•fefolknr: 

IiMtgHlof llMinttraoorellnm . < • • 42 mm. 

TbitkuMi at tbt upixr extxemity 19 mm. 

Localittf and geological position. — Tliorc are altogether not more than two 
specimens of this species in the Salt-rango collection. One of them comes front 
Xiflikolt hem. tte middle divisioa of the Prodoctos-limestone, the oilier' from 
between Turoba and UclulH out of the same beds. 

Jtemtrka. — The species which is most nearly related to the present one, and 
which perhaps would be considoed by some even identical, is Jmplextu apmouu. 
Eon., from the moantain>limeatone of Toumay, etc. This interesting and wdl- 
ehaiacterised species agrees with, the Indiaii form in having the same number of 
septa, which are of the ssme length, and in its possessing thorns on the lower 
part of its outer sorhoe. The diJfeirenoe of tiie two forme oondste in the lu|^ 
thonied onsto in the Indian form, and apparentlj also in a mnoh deqpor Tisoeial 
ehambar asd mm stvooc^ oonTSK tabnte. 
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At all erents, Amplexvs spinogm must very probably be considered as the an- 
cestor of Amplesm crutatua, which represents the former species in more recent 

Of otbar apecies Qooe ii known to «• whioh ooold be mom partioularty ooni* 
pand. 

S. Amuxin ibioi^ Waagan and Wonlid, n. ap. 

1878. Amplrr^s c jr,i (gpVi) AM I i»ttn» or DjoolAb |. K fL ZI. M (aM iMrJ. 

1879. Amftf^iu </>., MoUnt Hmi. Jdhlh, U79. p. 237. 

There are two speeimions of a not very large, rather souotli AiHptattu in the 
Salioraage ooUaoliaii, wUoh piobaUj «an he identtfled with AmfUsm MiwIMid^ 

Abich (non Sow.), The specimens are, however, in much less satisfactory pre- 
serration than those figured and described by Abich, and thus we have abstained 
from giving a figure cl fhem. The diagnoaia of the apedea may ran a* fbUowa: 

OonUnm simple, .elongately corneal or sub^lindrical, straight or slightly 
curved with n tolerably thick epitheca on its outer surface, which is longitudinally 
striated and shows many wrinkles of growth encircling the whole corallum. Calix 
apparently &ot TBiy deep^ with few not jwf itrongly developed septa. Septal 
foaaola amall, and not yery distinct. Septa numbering 26 to 28 at a diameter 
of the calix of 18mm. Ijcngth of the septa little more than otie-fourthof the 
diameter of the calix. The septa are united towards their termination by a 
row of septal diaaepimento. Tabnlaa nnmeMHU^ Taoltad, lugdy flattened on the 
top, often irregular and eomewhat vesicular. 

The species did not apparently attain very considerable dimensions. The 
largest specimen figured by Abich has a diameter of 23mm. at its upper extremity 
ai^ may haTe renohed n leogUi of abont TCrnm* Oar Indian qtedmena arc Tiy fur 
■mailer, attaining a diameter of 16 and 18mm. at the upper extremity. 

Locality and geological position. — Both specimens of this species in the Salt- 
range collection come from the upper division of the X'roductus-limestone; one of 
them was found in the Oephalopoda-hed at Jabi, (lie otiier at the limit between tin 
vppa and middle divisions at Khura. 

Brmarl-i, — There cannot be any doubt that the oaae has been put too 
atroDgly by Mr. Moller, when he says : Theae fonna have not the slightest aimi< 
ktitj with ^Mf)terat«ora<Md0i^ Bow. If this w«e in leality the eaie, we ahonld 
notlmow to what form t'l«.c the present species should be compared. In reality wo 
think the species so closely related to Amplexu» coralloidea, that a separatioa 
beoomee rather difficult, and the mistake of having it described aa identieal with 
8owie>b!y*B apenea eannot be eonsidered as very great. 

The chief differences consist in the septa being slightly longer and somewhat 
less numerous than in etjual-sized specimens of Amplexiu ooralloidet, so that the 
preaant speeiea can w«U be oonaSdered as different, but most at the same time prob- 
ably be taken as a dizect descendant from the lower-carboniferous species. 

We know of no othflT form with which awpUsut tbichi oonU be mom parti« 
culariy compared. 
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The idenfity of our Indian ipeoimens with tlib Axmenian peimiaa ip^^ 
again of some geolc^cal interest. 



(Mar: AIOTONAAIA. 
Sab-Order: HBUOFOBAGBA. 

Family: FIST V LIP ORIDJB, 



The Alcyonaria Imve au t utirely stony skeleton, not internal but covering the 
ho&g to a certain extent externally ; they can be divided ia two groups. One of 
tbaie b focmed by Tviipom and tbe allied genera, wUeh allbaTe a stokoal geiniiiB* 
tioa; the other ie typified by the genus Reliopon, and in this group a ooBiiaiiobj- 
mal gemmation prevails. The number of genera which, by this character, appear 
rather nearly related to Meliopora, is pretty large ; two groups can bo distinguished 
among fhem. The Ifant has nitber large polypites, having a more orkes large mmw 
ber of faendoeepta ; to this group the genera Heliopora, Seliolitet, &c., belong; the 
second group has only small tabular polypites either entirely without pseadoaepta Of 
with only two of them, which is the highest number that ever occurs. 

The first of these groups forms the family SeUoporUa of M oslsj, tbe aeBOiid 
the family Fistuliporida. 

Thus to bring to notice the ratlitr near relation between the two ismiliea we 
have created a sub-order, Meiivporucea, fur their reception. 

The faiidlj MaUoporidtt baa bean ezcelkaflf dhanetorind by Hodey; and 
Zittel has in his Handbook quoted the different genera that probably can be consi* 
dered as beloni^in? to it. Niobolson also has oontribated muoh towards tiie eUui- 
d&tion of the family. 

Tbe ease is diffenot with tbe family fbtoli^MHtf«. Itot of all it baa not been 
recognised to constitute a family up to tbe pre s e nt; on the contrary, the genns 
Fiitnlipora was either considered to form ]»nrt of the Monliculiporidce, or else it was 
entirely remoTcd to the Bryosoa and considered as only a stage of development of 
eerlain BrjoBoan gemeim. 

"When we took up our studios on the Monticuliporidee we had naturally to include 
FisMipora and allied genera, as Nicholson had treated them all together, and it 
was from the beginning by no meaaa evident that Fuiulipora was so radically 
diflevent from JfotifiMipora as we now niiist eonnder it to be. As tbe esse stood 
we had to a certain extent to notice the characters of the Fisfuliporidfe in the intro- 
dnotion to the MonHculiporida, and we there stated that the most fundamental 
differ»ioe between Hum oonsists in ilie mode of gemmation, which is in the latter 
an intermural one ; whilst it is coenenchymal in the fonner. 

It has been shown by Ko<:h andotltcrs, that C(rnenchy mal gemmation is charac- 
teristic of Meliopora, SeliolUet, and other Alcyonaria^ and that it does not occur 
in any of tbe MemmoonMa or By^aa, 

To get at a right understanding of tbe process of coenenchymal gemmation, we 
must take a look at the cccncnchyran with wbiob all these forma an provided 
and from which gemmation takes its origin. 
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It TTiust first bo rcTTinrked that the cosncnchyma in the Selioporacea is an 
organ entirely diilereut from anythmg that oocuis in other corals. Originally it 
oonsists entiiely of parallel tabes, whioh are again parallel to tiie polypitea, and 
every coBaenohymal tube poaaenea numerous tabolse. This tubulate condition 
of the cojnonchymal cells, so that each of them can be followed for greater distances, 
and appears perfectly individualized, distinguishes the cooneachyma of the Heliopo- 
fMM from that ooonning in other oorals, as in the latter the ocBnaaohyma is alvays 
of % spongy nature and never composed of stnight tubes, or of yesicles which have 
eren originated in such tubes. If, as is oftcm the case in the later stages of 
grawth, the tubes axe resolved into irregularly arranged vesicles, the tubes can no 
loogor be folknvdL Thia ii flamed by an exeenive grawth of tiie tabaliB^ m Iim 
been already stated by Nicholson. In such ens.^s it must always bo borne in miiid 
that only the last layer of vesicles was occupied by living animals. The excellent 
e^pilaiiatiOB given by lindsfertm of ihe faemtton of eoBoeiioliyiiia eaa apply only 
to tlie ooBnenchyma of tlie ^iMMitttfrfa but not to that of the Alegomaria, 

■With regard to these ooenenchymal tubes the opinion has been expressed by 
Moslcy that they were the dwellings of singularly transformed animals, so that a 
oolony of Seliopora (the living form on iriiioli Mosl^ made bu obaervatlbas) was 
tobe flODflidered as dimorphic, as compoeed of two different sets of animals, of which 
the one, the niphonozooids, dwelt iu the cojnencbymal tubes, wliilst the others, the 
auiozooida, occupied the larger caliccs. Laukort also is inclined, induced by the 
obeemtuma made on Awwyitftoi, to eonour with Moekf in tbii view, thou^ the 
riphonozooids in ^«ii<ywr» haTB noitber •tomaoli nor meeenteile^ and do not eiren 
open on the surface. 

Now with regard to the existence of such reduced animals the ccenenobymal 
genmatian opena out a veny itisnge penqteetive. 

In the cQoncnchymal gemmation a number of these coenencbymal tubes appar- 
ently unite to form together a new autozooid, so that several reduced individuals 
become blended together into a single perfect one. 

The prooess can be very distinotly followed in reoent and foaafl forma and has 
been figured exactly by Koch (Paltcontograph. 3 Scr. Vol. V.) in Heliopora and 
Helioliies, by Lindstrom in Flasmopora, &c. Also we have given figures represent- 
ing the process PI. CXV, figs. 6 and 6. In this process a group of coenencbymal 
tnhei beooaaea moffe distinotly fliroamaoiihed, dowtyit tlbota a oiioabHr or, ai the 
case may be, a bilobed appearance, thon tbe walls of the single tubes, lying within 
the ciroumsoribed area, become dissolved by degrees and at last tbe new autoiooid 
has attained ita fnll development. 

la. lon{^iadinal aections one aees aereial coBnenehymal tubea with their dosdy 
set tabulre a.scondin» straightly, then they sudden)^ atop, and in tiwir plaoe a large 
tube possessing less numerous tabuUe appears. 

Thia ooenenobymal gemmation haa been studied dveady w often and bj eo 
many observeia that there cannot be any doubt about llw piooea itadl^ and the 
dilBeoltj vemHb only with the explanation of it. 
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TIm«m«m whj t1i0 wntKUtlKfmA Mm mmcuiABnAtolteiabMieihyti^ 
ttutsort of aaimal aro two, first, the tabulate condition of these tubes, and then thmr 
mode of augmentation. Aa regards the first character, it has been stated by Mosley 
that in Meliopora only the appormost part of the colony is actually alive, and that 
an Mow tiie hat tabula U dsad, and often inhabited by parasitio animals. Now the 
oflBnencbymal tubes develop their tab«laB independently of the large tubes, and thus 
it appears not improbable that they are also inhabited by independent animals. As 
regards the aogmentation of the caBaanohymal tubes, this really appears as a kind of 
propagatioin, aa ooouza in folly deretoped'ooiab. Generally ftw tubea augment hy 
fissiparity, as has been shown and figured by Koch and recently by Nicholson and 
Foord; but by Mosley there has been described in Jleliopora a mode of augmentation 
whioh oomes rery near " intermiual gemmation." Qaenstedt, bowerer, long ago 
made obaanations in tiiii dixeotion; he aays (hat the new eiBnencbymal tnbaa 
appear quite in the same wny as do the now cnrnllites in Chcetetri^, and fragments 
oould even be mistaken for each other. That intermuial gemmation occurs off and 
on alao in the ixBDenchyma of foaiil ianna is ahown by Ifdul^cm erieiitU^ 
Boming, whereby, in the oomen wben aaraiBl coencnchymal tubea meet, spiniforms 
OOtallites, or Acanthopores as they are now called by Nicholson, nro developed, a 
neariy unmistakable sign of int«rmural gemmation. These two characters com* 
Innad malm it appear highly probable that the eoeoenolvinal tubea are really In- 
habited of by iMOper animal^ whioh diiplaj certain fonetiona* aa the prodvotion of 
tabulsB and gems. 

Great doubtfi have, however, benn brought forward against Mr. Mosley's view 
1^UiidatrOm,tbe obief of whioh ia that aeveral of theae tubea blend together tofofm 

one fully developed animal, a process which does not occur besides in the whole 
animal world. Though this is a point that ought to be properly worked out by 
Eoologists, we may perhaps suggest some view which might dispense with this moat 
extnundinafy faot. 

Mr. Eoch has, in the TennatutUmt obaervedthe fact that sometimes one of the 
tiphonozooidi is transformed into an autozooid. Now with this transformation 
a great change in size certainly goes hand in hand, and the new auto*ooid 
reqniies nmeh mote room than fba^merly did the at^pAeiieaooM. It might then well 
be imapinod, that in reality only one of the siphonoz&oids inhabiting the ccenen- 
chymal tubes is transformed into an autozooid, but to make room for the new 
individual thus formed, the surrounding tiphomzmidt die, and that the first sign of 
tiiia iii^iwitiig decay ia jnat flie thiokening of theonter walla, wUob ate deatined to 

focm together the w:\n uf the new autozooid. 

An observation which is also in favour of the view that the caenenchyxoal tubes 
wen inhabited by proper animala baa been leoorded by Dybowsky ; this ia HulL Iht 
whole colonies are in their beginning often oomposed of nothing but ooe n ench y mal 

cells, and only later on tlie lartrer tulu>s rire developed. "We could ourselves very 
often observe the same fact; and even the description of the very youngest indivi- 
dnda ol SdhUtet given by Linatr&n aays : Die jiingsteB Indmdiwn einer Hdioliteii- 
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Colonic, odcr violmolir dvv <;-sU.- Pulyii. tier Grimder oincr solchcn Colnnio, hat ein 
duteniurmige», spiUcs Polnjarium. Die kleiusteu, welche ich gefuadcn, messen 
Imm. Ifaa tMit doeh sehon die swBlf Septen, nndaiff dtfr Sodetueite de» Pofyparkm§ 
breitet tick ein fei»mascMge» Ccenenchyma atin. (K ich thof en's China Vol. IV p. 68.) 

After havin!? thus considered the cocncnchymn) sjrnimation in f^onoral, we must 
turn agaiu to the FUtuliporidce in Tp&rtio\i\ar. That FinluUpora has a coenencbymal 
gnninatkm ia amj^y tbown liy NiduilBoii'i flguefl of the typieal qseoiw, BM. mjiior, 
M'Coy. or, as it must now be called, Fi»t. incrmtan$, I'hill.. and by Dybomky's 
figures of Callopom ; and that this js^mmation is nhsolntoly identical with what has 
been described and figured of Metiopora and MeUoUlea is so obvious, that it needs 
only n look at the dmwbgt to beoome conrinoed of the matter. 

The genus FiMiilipora only occurs sparingly in the palreosoio beds of the Salt* 
range, and we must rely chiefly on other genera for the particulars of the family. 
Theae genera are, howoTer, on the whole so nearly related to Futulipora proper, that 
what applies to them will be applioable also to FkkMpera, 

The two genera wc have to describe arc DybowakielUt, a new genus, which will be 
described presently, and SexagonelUt, also a new genus allied to Evactinopora, Meek 
and Worthen, In these genera the ccenenchymal gemmation has been followed by 
ns in detail* and it oonld he ohserred not only in longitudinal seotions, i^ensevecal 
Coenenchymal tubes are suddenly replaced by a bri^'e tube, but also in transverse 
sections, where the blending together of the cu^nenchyraal tubes to form a new 
ix)lypite coold be fbUowed step by step (H C3CV, figs. 5, 6), that the pioceM ii abso- 
lutely as in Eeliolitet or PUumopora, and that the difference between those genera and 
the Fi<ttuVpor'nhc is not a structural one, but consists only in fhe r;reiim'tan''p that the 
polypitea are generally smaller in the FisttUiporida, and ate either altogether devoid 
of psendosepta, or when the latter are p ro s en t thy neTer ezoeed the number of two. 

•Tb» siiuiianty between ^tMipont and MeUoliiea is a fact that has been long 
since recognised, and it has been expresse<l very clearly by TS'icliol'^nn. It often 
goes so far that one has been mistaken for the other, and species of IleliolUea have 
been desoribed as HiMiporm and friet vena, Kotwitbatending this, LindstrSm 
considered the similarity as only external, and places the larger part of Pi&Mipoem 
in the Bri/ozoa, thus separating them entirely from the corals. We are not 
prepared to assert that in every case what has been described under the name of 
AArf^lpofa is xeaUy a ooial ; but for those fasms that show the oaHienehymal gem> 
matiou described above we must absolutely claim the coral nature, as this is a 
character so intiraafely connected with the nature of certain forms of corals, that a 
fossU which bears this character cannot possibly bo auyihiug but a ooniL Thus 
UndatrOm's yiem can anily only to forms whieb have a qnfte difleteni gemmation* 
that is to say, the gemmation that occurs in the Bryozoa as has been desoribed above 
in the introduction to the MontieuUporida!, That such forms really exist cannot be 
denied ; but tUluUpora incrmtant, Fhill., the very typo-species of the genus, does 
not belong to them, so we cannot bat place the genus among tbe eonJs* and not 
among the Bifozoa. 

h 
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Nicholson places rather jrreat strfss on the circumstance that there are no dis- 
tinct pseudo septa in Fislultpora, and considers this as sufiicient reason to separate 
tin genus from the MriioporidtBt witii whiob it is oonfciNdly very neariy fdated, 
plaaiiig it in the Montieuliporida. Though we also think that tlie presence or 
absence of pst udoBtpta can well he used as a character for the distinction of families, 
yet we must separate the Fitiuiipoiidw from the Monticuliporid<s on account 
of <be differant gemnmtfam tiiat pterailB in fhetwo ftonilies. Hie FkM^^ortdi 
IDTut be placed in the Ticinity of the Belioporida , as shoe ing the saawmodeof 
gemmation, and the Montictdiporida va. the vioinity of the jP0eoM<td0 U tgiMiilg 
in their mode of gemmation with the latter. 

After having thus diacuned in detail the systemstie podtioo wo giro to the 
Fi§tuliporid(S we may safely proceed in exposing the characters of the family. 

Thft skeleton consists of a hard calcareous mass, which does not show any sign 
of being composed of sklerites. The several parts of it are arranged so as to fonn 
diatinot walla by whick lai^^ roond m oral polypitea and aaDalkr Menflnohyinal 
calk an dicumscribed. These walls show in transTcrse sections, as in other corals, 
a dark line in the middle indicating the existence of a primordial wall. In silici* 
lied specimens the dark line ia raplaoed by a light-coloured one. Quenatedt 
baa ohMTved the aame daik Une ia tbe middle of tin walk of ^adea of AKeKte, 
and concludes from this observation that the walls in HeliolitcK were double. 
On both sides of this primordial mural phhte secondary thickenings of the walls are 
obaervable, but in moat looia of flie fionily liieae thiekenioga remain always very 
thin, only lately they attain a eertain thickness and than Sfe diatinelJy aeen to be 
composed of calenroons fibres, verticnl to tlH> surface. 8lldl ttnUEailiDgi are often 
leatncted to one side oi the tubes of the pul^pites only. 

There aie two Unda of oeUa : the laiger ooea, the tme polypitcs (which, hoir- 
ever* never attain oonddwaMe dimennoiia, 2mm. being about the largest diameter 
thqy ever exhibit) show a round or oral, sometimes a bilobed, outline and only rarely 
contain a trace of two peeudosepta, never more, whilst generally septa are entirely 
absent; and the amaUflreellai occupying the spaoe between the larger ones; they an 
aognlai and ftmn a diatinot ooenenchyma, being sometimes present in i^^-tfrit numbers. 

'Y^ifxt' is no direct communieatiou between tlio larger and tbe suialler cells, 
though in some forms of Dybomkiella, when they are not very well preserved, the 
mistake might arise that sneh a oommnnieation existed. 

Sometimes the cells of the cceri' lu 1j ym a npji ear somewhat incomplete, not beblg 
perfectly circumscribed on all si los. This is probably a feature that depends npoil 
preservation solely, and is of no palaxjutological importance. 

In longltiidinal aeetiooa 11m oells of the lai^ pnlypllea aie tnbnlar and aho«r 
dl B^Ml^ mostly complete, tabulse, to which sometimes a vesicular tissue is added. 
Also the coenenchymal cells are mostly tubular, with a ereat many tabuhe, which 
are very closely set and sometimes strongly vaulted. Often the tabulte are deve< 
loped to audi an exBeaaive extent, that tbe walla of the tabes are qaite obiitemtod, 
and eadi obamber, pailitloiwd off bj a tabolai ia tmnaftanned into a vesida. 
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AH the fimiii belonging to this family ham a oamiBneliTiBal genunalioii. 

The number <A genOM that can be placed in the present family is not veiy 
great, nerertheleee aooie anb^fMaUies can be diatinguuhed yery conyeuienUy. 

I. Sub-family: CdZlOFOMlM 

The polypitea are soiall, tubular, witli slmph; tabulae, deroidof peendoMpta and 
of so-called folds as described by Nicliolson and Foord. 

L CA.LLOPoai, Hall, 1852 : Pal. of New York, vol. II, p. 144 ; Dybowski: Die 
Ohntet. dea oatiialt. Bilar, p. 106, 1877^AI; tlw begianisg we emiaidflnd tl^ 
genus identieal with Fhtalipora, McCoy, following in this respect Nicholson's own 
indications. But since that author has chant»ed his views as to Fislulipora, this latter 
geuus cannot be considered any longer as identical with Callopora. We must take 
aa oomet tba obaervatioDa made bf Dybowakyi ^alio haa prared in eraiy eaae a Tarjr 
fair obeerver, and must accept the view that the sihirinn species described by him 
were without " folds." Whether Dybowski's identification of his siluri&n forms with 
Callopom, Hall, was correct, is another question, which cannot be aolved for the 
moment. WetherrfbnhaTBqiiotadalao])yboinU*aiR»k. OoloniM ariranaceiit or 

ilicrusting. Silm-ian. 

2. ? EvACTiNOFOKA, Meek and Worthen, 1868 : Geological Surrey of Illinaia 
Tol. Ill, p. 501.— Colaniea Idlateial, witii polypitea rising from a median eaka- 
reooa lamella, forming lamellar expansions whioh are anaoged legnladj^aroond an 
imaginary axis, thus assiiniing star-like figures. Carboniferous : ? Permian. 

8. HjbxaooneUiA, Waagcn and Wentzel, n. gen. — Like Evactinopora, but the 
lu ffi^aiM expanaknia never regularly arranged, often forming flattened bnmehee ; on 
thesnrfooe the polypitea distributed in generally hexagonal apaoes, which are divided 
from each other by more or leas high ridges and bear moatly maoulm in the middle. 

n. 8nb-Eanuly : PRMOrOBUTA 

Balypiteaamall, tubolar, with tabnlse partly tianafonned into a kind of yerienlar 
tissue, or single Tesicks aloui,' (lie walls of the polypites. No pseudosepta developed. 

4. Peasopora, Nich. and Elh. jun., 1877: Ann, and Mnir. "Snt. Hist, scr. IV, 
vol. XX, p. 888. — Coralliuu ooncavo.oonvex or discoid, sometimes free with a 
oonoentrioally atnatod baaal epitheoa* Biore laiely attaoiied by ita bare to aome 
foieiign objeot Silntiaa. 

III. Sub-Family: FISTULIPORiyJi. 

Polypites small, tubular, with simple tabuise, provided with a thickening or cal- 
katify on one ode of the tube, triiidi at boQi «nda ia afMMatfmiM davekfed into 
two diatinet peendoBeptat whereby the tnbee get a bflobed appeanaoe in tnuwrene 
aeotions. 

5. FlSTULlPOBA, McCoy (emend. Nicholson and Foord), 1852 : Ann. and Mag. 
Nat Hisk, eer. 2, t«L m, p. 180; 1880^ Nioholaoii and : Ann. and Hag. Nati 

ju8 
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Hist., ser. V, vol. 16, p. 496. — ^Folypites with a little prominent callosity on one side 
of the tube, forming the folils " dpscribod by Nicholsouand Poord. Colouiea inorust- 
ing, rarely arborescent. 8ilunan to carboniferous. 

6. DYBOWBKnuA, Waagen and Wentiel, n. gen.— Folypitee with two itrongly 
developed pseudosepta projeoting into the interior of the tube. Colonies arborescent, 
polypites never arranged lulateraUy on a median plaae^ sometimes inorating. De- 
TOniaa to permian. 

Witii these geneca the nmnber that we can vith safety assign to the familj 

is ended. A number of otlwr ^<'ri(>ra linvo, bowovor, been described and studied 
in detail by Nicholson and Uybowsky, whicli could find no place in the list, as we 
are by no means certaioas to their systematic position. In all these the coenenchymal 
gemmation, the only safe oriterion for the diseermnent of the systematio podtion of 
these little tinners, could not be made out from oxistinsf drawinji^s, nnd we had neither 
time nor materials to make studies in that direction. Xerertbeless there are la 
many oases some eharaetera ohsenahle whibh make a position amang the ooials very 
doubtful, and. xather snggeat the thoaght that they should be oonaideNd as 
Bryoz'xi. Such forms are Tretnntopora, llall, as described by DylMjusky, and 
DUtopora, Dybowsky. In these forms the " Wandrohrcben," as they are called by 
Dybowsky, can -weiU Tw ootttpand with the *' interstitial ribs** as deseribed by Smith 
in Ditcoporella, Sco. But also in other respects these colonies are more like Bryogea 
than like eorrils. Tn the younj* state, that is, in the central parts of the colonies, 
there is no ooent'tuiliyiua present; this is developed only later on, or is entirely 
leplaoed by a eom|)aet ^^rafand-anbstance. This shows that in these forms the eoea^ 
enchyma is not moqiliolorrie.illy the same thing as in Fislulipora for instance^ and 
that it is probably to l)e considered identical with the interstitial substance of the 
Bryoeoa that often tills the s))acc8 between the single animals, and appears only 
in old oolonfes, wlien the single animala follow different diteotibiiB. In JHttopom 
again there is sometimes the appearance as if tWO difTerent sets of animals were pre- 
sent, distributed in flilTcrent zones. This appearance, however, seems to brought 
about only by the circumstance, that in some of these zones the animals are more 
okaely packed together than in others, and thraefoie they appear angular and 
without ai^ interstitial snbstanoc. 

The same reasons cause us also to consider Stellipora, Ilall, or ConsMlaria, Dana, 
as a Bryozoan rather than as a coral; their tnbcs are united in little groups, in 
whieh « eoenenehyma is entirely wanting. These little groups projeot above a'genenl 
mass of interstitial substance, whibh is made up of the so>called oeNMncliymn. 
But, as has been stated above, a definite judgment on these foims can only be 
passed after the mode of gemmation is studied in detail. 

In the Bait-range oidy two genera belonging to the family FitMiporidm have 
been detected up to the present, ncxngonella and Bijbownkiclla ; both, however, 
furnish rather numerous species and a multitude of specimens. To these must yet 
be added one species of FutuUpora proper, according to the new definition of the 
geuns g^Ton by Nidiolsoin and Voatd. 
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Sub-Family: Cai.LOPORIX^h, ' 

(ii'ivis II i;XAGONELLA, "VVaairen mid Wentznl, n. gen. 

The corallum consists of laminar expansions, which sometimeB are reduced to 
flattened dicbotomous branches. Each lamina or brancli is divided almg its middle 
by a thin calcaieorm lameUft, on both ridea trf which the poljpitea are aitaatod. 
This Inniplla is mrulp up of the somowhat fbinkcnod hasal Inmollic of the fint 
layer of coeuencbyma and poljiritea. from this lamella the poly pitcs rise vertically 
(to the plane of the lameUa). It cannot be ezaetly made out whether the first 
layer is not entirely made ap of coDnenchymal cells ; 

cells unite to form Inrc^or pol_v]iitot. Thoso polypitcs open nn liothtorfiMOS of tlie 
lamellar expansions with round or oral calice8» separated from each other hy a 
■pace <rf oaemenehyma whioh ia dther equal to or double the dtHmetor of the poly- 
pites. Lai^er spaces, entirely made up of ccenenchyma, form maculae. Coenenohy- 
mal cells always, polygonal. In sections vertical to the planes of the corallum one 
sees that the tabula) are often all on the same level, and thus a Romowhat laminar 
atruclure of the oonlhim is brought about. Another oanM of an apparently laminar 
atmotoie is the partikl aiUfication of the specimens. 

The surface of the corallum is provided with more or less prominent straight 
ridges, which murk oil polygonal, mostly hexagonal, spaces, within which the 
oaHcea of the polypitcs are often somewhat radially arranged. Ifaoutae are generally 
found in the middle of these spaces. These ridges are a rather superficial structure 
and do not reach far inside the oorallamt so that they are eaaily rubbed <^ and de- 
stroyed by weathering. 

We are by no means quite eectain that flie pMsent genua is always a well 
distinguishable one ; the genus Emctinopora of Meek and Worthen is very nearly 
related, and rniiclih even perhaps be partly identical. These doubts have been greatly 
augmented after the description by Uudlestun of some spemes of Evacliuopora from 
Australia whieh can partly be oonsidered aa nearly id«ntieal wiih the Indian forma. 
Nererlheless the original description of the i^enus Eracdnopora is so unsatisfactory — 
one cannot even mr.ke out whether there exists a coenenchyma or not, and the 
authors themselves have considered it as a Biyoaoan — that the identifloation of other 
yiwimwiM^t^ ^iiU At"*-^" e^H» Iwnmiw vmihnr pmMematicaL It iSTOiy different 
with Hudleston's descriptions of the Australian speciim iis. The eliaraefer on which 
the greatest stress has been laid by Meek and Worthen in the description of Btaeti- 
nopora — the union of the laminar expanBi<mB in an imaginary axis, so that ttU' 
formed bodiea are pradnoed— ia repeated in the Australian specimens, at laeit ts 
a certain extent by some forms, and these mi>,'bt rightly be identified with Evacti- 
nopora ; but others are ramified and do not fit well into Meek's genus ; they rather 
should be lemofed to our MtatogoH^Xa, All <rf thessb however, are shown by Hnd- 
leaton to possess large and small tubes, ol wlubh the tonnflr are aparinyly tabulated, 
whilst the latter show many tahuUe. 
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In thm qiiotin? Evnctin(^ora among the goneia bdonging to the CaU^orixut 
we rely chiefly on Mr. Hudleston's observaf ions. 

With regard to the network of hexagonal meshes that has been described 
above as befai; ohBerraUe intitetiieeiw e( Bexagim^am itis periiape of leM ajetema- 
tic importance. Nevertheless it is a strange fact that all the forms occurring in the 
Salt>range hear this character. A similar sculpture has been observed by Dyhowakj 
in a speoiee of DkmtHH^ and Eichwald hai made a proper genus of it, " Heam- 
p0rU»,** Aa in this case this loalptiin is the mtj diatinguiebing dumcter; it ia 
bntely sufficient to found a genus upon. 

The prominent ridges of which the meshes arc formed are made up in the 
Lidiaii fiwutt by parts of the walls «f the adjoining ccsoenchymal tubes, which 
together form a straight line of oakareous substance. As this singular disposition 
of the walls only takes place in the superfi;_'ial i)nrtions of tlio colony, the riil!:^ps 
cannot be followed far inside, and sections taken a little below the surface either 
show nothing of the ridgei or only traoes of them, PL CVII, fig. 8a, 8A. Thii 
u the cause why theio ridges are so eanly lost in weathered or othenrise deteri- 
orated Rperimons. 

Besides Evactinopora only the genus CoKitUum can come into consideration 
for eloae comparison with the forms hoe under description. The species originally 
described under the name arc most probaUy Bryozoa and not at all related to the 
Fistuliporidtr , but there has at least ono species been described by Trautschold, 
(Jo9Cinium aella/ortue, TrautscL, which, according to the description and the not 
very aatisfaetory drawings, is probably a FMuHjfoHd and not a Srfoaoon. Vnm 
our Indian materials it is distinguishable by a different mode of growth and the 
absence of an hrKni^onril network of promin'Mit ridj^es on the surface. 

The genus Uexagunella is represented in India by tlireo species, one of which 
yvtf nearly agrees with Aaelfoop. dendnddeo of Hudleston, which in fset is also 
probably a SexngoneUa. Nevertheless none of the Indian forms can he directly 
united with any hitherto described. Two of the species are ehanu-teristic of the 
middle division of the Productus-limestone, the third has its chief dij>tribution in the 
ndddle divbion hut extends also into the upper division. 

1. Hexagonblla bawma, Wsagen «fc Wentzel, n. sp., PI. CVI, figs. 3, l ; PL CVII. 

Corallum consisting s^enemlly of flattened branches, which sometimes, liowever, 
become nearly cylindrical ; the branches are repeatedly dichotomous, and thus the 
whole oorallani becomes more or less arboreseent The centre of eaeh btendi is 
occupicnl by a broad calcareous lamella, from which the polypitcs diverge bilateially. 
This lamella docs not always retain tlie same direction, but ia very often subject to a 
kind of torsion, which is followed also by the branches. Surface of the branches, 
when well preserved, provided with d^htly projecting straight shelly ridges, 
ftmning a somewhat hexagonal network. In the spaces between the ridges the ' 
eslioes are situated. They^ are geneEaUj summncted by a sli^tly jaqjeoting 
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margin ; firo of a round or somewliat oval slia|)e, and separated from each other 
generally by a space as broad or a little broader tbaa tbeir own diameter. Within 
the liezagonal spaces the c$Xem tie moetly Mimnged in eomewhat inegolar indial 
lowik which aire vei i i -A to the sides of the heoagone. In the middle of these epMM 
there occur more or less large maculae, or smooth spaces, occupied solely by ctrnen- 
chyma. The spaces between the poiypitcs are occupied by coenenchymal cells, of 
whkh tiro to tlnee itma between two pdypitea can he eoonted. The ooBnendqrinal 
cells are always polygonal and very considerably smaller than the polniites. fbey 
ace often irregularly penetrated by borinsr animals. 

In sections parallel to the axis of the branches the polypites are seen as com- 
IMmtirely wide tubei, pcorided with yoej ecaxce tahabs. In reality, howenw, (hey 
are very Hmall, so small that within the length of 1mm. three tabes with the inter* 
vening coeneucliyma can l)e counted. The spaces between the polypites are occu- 
pied by ccenench^ mal tubes, ibu walls of which olteu show zig-zag bends. They are 
provldird with veiy nnmeiona tahnfae* many of wluoh an often cm the aame krel, 
thus causing a kind of lamination, parallel to the surface of the ewaUlUtt. The 
ctsnenohymal gemmation can in most sections be very clearly observed. How large 
the epeoiea may grow we cannot judge, as only fragmenta of branohei are at our 
^fpoaaL ThebigeitftagmentiroluTeaeenhaaaliimgerdianiBtaraf iSki^ 
smaller one of ISmm., a proof that the fanmobes bare attained oouidezable dimen- 
sions. 

ZociUUff tmd geological potition. — The speciee haa ita ehiaf development in the 
middle diviiion of the Frodnctua-limeetone, but extends alao not rarely into the 
IQiper division. In the middle division it has been found at Khura (3 sp.), between 
Ynxcha and Uch&li (6 sp.), at Swas (3 sp.), at Morah (2 sp.), at Musakheyl (3 sp.), 
at Kflabdgh (l sp.) and at Bilot (1 sp.). 

In the upper division it has been detected at Khnra (S qi.) aadin the Oephahi- 
poda^bcd at Jabi (6 sp.) and Chidru (2 sp.). 

From this list, it appeals that the species is a very common one. 

JZanarftt.— GAere are hat very few forms with whidi the present specir* can at 
all be compared. The form which seems to be most nearly related to it is Jlexa- 
gonella dendroidea, ITudleston sp., from Australia. That this species should bo 
considered as a Hexagonella rather than as an Hoactittopora has been stated already 
in the introdoction to the genus. Viom. the description, as well as firom tbeexoellent 
dtMrioge given by Httdleston, this fact is scarcely doubtful ; so there cannot be 
any differences of a generic nature between the form hero under consideration and 
the Australian fossil. The specific diHerences even do not seem to be very great. The 
Anstralhin fomn seems to hare in genenl i^Undiiaal hcandisa, and oo^ emeeplioik- 
ally do these become flattened ; iHitlit in the bdiaa fonn just the reverse is the 
case. The Australian fossil is apparently also much more robust, and the calices 
seem to be larger, if the drawings are correct, as uuiy two pores occur within the 
distaaoe (tf Imrn. Last not least the heKi^;oi»l network of pgnminoDt lidgea, ao 
ooDBpiBiunis in all our speoimeoa, tamgt in the yaj worst ones* is oompletdy absent 
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in the Australian ipeoie*, tlioagh this u« according to Hadteston'a iodications, very 
well preserved. 

Tbua it aeenu tliat ihe Indiaa ftpedes i» diffennt from the AuatnlJait oae» 
though hoill ate gcncrically iricnticni. 

Of other species there is apparently none to which the present one could be 
mora perttonlarly compared. 

frhe prtacrration of the Indian speehmens is, we regivt to aay, not Teiy &voiir- 
nhlp for making microsrnjiical ^r<ctions OU aoooont of the infiltration of gnat masses 
of silica which obscure the more minnte features of the tissue. "We therefore wert; 
not in a position to give a better figure of a longitudinal section than that drawn, 
PL GVU, fig 80. 

2. Uexagoneli.a TOitTUOSA, Waai,'('ii A\ eutzol n. sp., I'l. CVIII, fia;s. 1, 8, 4, 5. 

Corallum lamellar, forming large, branching expaustious, Vthich beud in all 
diractioiui, dividing and anastomosing quite imgoiarly, but being nposed generally 
only in sections, and the surface nearly always covered by rock-mattcr. The 
lamellar expansions are divided alonaf the middle line by a thin cak'anv)us lamella 
from which the polypitcs extend bilaterally. Both surfaces covered by an irre- 
golar network of .prominent angular ridges snxronnding rather deeply hollowed 
spaces, in which the calices situat<xl. ^faculra occur only off and on in the 
middle of these spaces. In transverse fractures the ridges form prominent edp:cs, 
whereby the whole body of the corallum appears as if fringed on both sides. The 
ealioes are eiroiilar or slightly OTal, shoiiHiig no regular distribution whatew. Tb^ 
are very small, and thorf arc about within the space of Imra. They are about their 
own diameter distant from each other. Between them a cocDenchyma is developed 
whidioaaiBsts of fine angular meshea. In tnnaverae, or, as one may also call them, 
longitudinal seetioDai the polyjatea appear as somewhat bending tabes, generally 
separated from each other by three rows of ccenenchymal cells. The tahubs an 
straight and not very scarce in the polypites^ hut never closely set. In the ooonen- 
chymal tissae the walls of Hm tabes generally show zig-zag bends, the tabulae are 
very nnmerous* and the parts so tabulated off present an hexagonal outline. The 
au£,'mentatiou of the crrnencliymal tubes by fissipnrity can be very distinctly observed 
as well as the ccBQcnchjmal gemmation that obtains in the augmontatioa of the 
polypites. The present species ia, howemr, like the preoeding one, not very favour- 
ably preserved for making thin seetaons, as it is ntmrly always partly silioifled, whidi, 
on the one hand, impedes the preparation of sand slides, and on the other inter- 
feres with the clearness of the pictures. The preparation represented on PI. CVIII, 
ilg. hf, is, however, on the whole aatistaotiMfy. 

As to the size of the species nothing can be said, as only frai^nGiits are acoea* 
sible to our observation ; it seems, however, tliat it f^rew to considerable dimensions. 
• Locality and geological poaiiion, — The present species has as yet not been 
detected ia the Salt-range proper; all the materials of it wera eoUeoted by Ur. 
Wynne in the trans-Indus oontinoationot the range. It seems to occur thero in the 
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tliiek «oiraI limestoiMi of the middb diTisioiii of tlw Ikodiuita»>liiiieatooe. Tlie 

specimens wMoIi hsfo eenred for description came partly from BOot* partly from 
GnUuni. There an attofgelher four specimens. 

Bmarit. — ^Iliere have heea deutihed, aa far aa we axe aware, no species, with 
wMeh the present one could be compared more in particular. From Sexagonelht 

ramosa, described above, it is distinct by its different mode of giowthaild the 00016 
irregular network that it bears on both siurfacee. 

8. HBXAflomuA iiomaxA* Waagen & Wentzel, n. PL CVHI, llg. S:F1. 

CXV, fi-. 5. 

CoraUum kmelliformj forming straight leaf-shaped expansions of moderate size. 
Snrfaoe vmooth, with a network of very ftdnt lines, forming hexagons, within which 
the calices of the polypites are irregularly distributed. These lines do not project as 
angular ridges, but arc on d level with tin? remainder of the surface of the comllum. 
At some places the surface shows wrinkles. Calices Tcry small, about three 
within the dlstanee of 1mm., distant from eaeh other generally a Uttie mora than 
tbdr own diameter. Shape of the calices round or oval, often, when they are sUUin 
the state of development, with two lateral projections, and then somewhat resem- 
hling the calices of Dybowskiella, which will be described presently. When fully 
derdoped often wther imgnlar in shape, hnt nerer angular. The oosnenebyiBal 
oeUa an very much smaller, rather unequal in size, and always angular. There an 
no spaces in whioh the ocBnamehyma alone would piedominatej and thus thera aie 
also no maculsB. 

In tmnavene aeeUona the ptdypitn appear aa oomparaAiTely wide tubes in 

whioh tabuIsB are rather scarce. In the ccenenchynial tubes the walla are mostly 
geniculated, the tabulae very numerous, and there are generally two to thret? such 
tubes between two polypitca. As in other species of the genus so also in this one 
the polypitea are arranged symmetrioaUy on both sides of a thin, median, oalcaro. 
oos kundla. 

The ooenenchymal- gemmation can in this species bo yet more clearly made out 
than in the two preceding ones, the preserration being somewhat more favourable. 
Sections parallel to the surf aoe bat not far from the median lamella show this gem- * 
mation in an excellent manner. Fio;. 5 on PI. CXV represents several polypites in 
different states of development. The median one with three sub-divisions in its 
InlsoEiar is the youngest of all: the mdb irf the ooBiieaehymal tnhes of whidi fhe 
new poilypite has been formed are not yet re-absorbed. Next in age come the four 
upper polypites and one below : in these the re-absorption of the walls of the cfcn* 
enohymal tubes, which originally existed in this place, has been nearly completed, 
and thera nmafai mostly two small lateral projectiona, thoogh the prooesa can also 
take place in n different manner, as is shown hy the polypite situated in the middle 
of the upper part of the fii»urG. The remaining three polypites, two on the lower 
part and one in tho middle, have nearly completed their development. The walls 
of the coBnenohymal tabes have already been entirely re^ibsorbed, but the outiine of 

M 
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the polypites is not vet quite regular, now ^pioally all this agrees witfi whit htt 
been described and figund of SeUolitet aj^ean on a firat glance vhien oampariiig 
the figures. 

What Bue the speoiBB maj bare attafamd cannot be indioated, as no oompleta 

specimen is at our disposal. The thickness of tho lamcUfo varies greatly, some of 
them attaining a thicknG68 of more than 6mm.i whilst others are not thicker than 
between 2mm. and 3mm. 

ZoeaUfy and teoltghal potiUmt^Uan tlw pveoeiUng spedea the p rewm t one 
also has been found Bp to the jm^sent only in the trans-Indus rontinuntion of the 
Salt-range. There are only three spocimcus, which were all collected by Mr. 
MfftOB in tiie coiral beds of the middle division of the Froductus-limestone. One of 
than came from GhaUmi, the other two from BOOt. 

TicmarkH. -To a cnsual ril)sen'er the present species might npponr to hnxc. a 
' striking resemblauce to what has been described by l^utschold from the upper 
eaiboiiifflMiitt Umestoike of Ifllstohkowa undar the name of CmoMmm 9ak^bmg, 
On a cloeor oomparison, however, one finds that though on the whole a certain re- 
semblance cannot be denied, yet there are considerable disere])ancies. Botli species 
agree in the circumstances that they form lamellar expansions composed of two 
layan of polypitcs, and that they posaeH » amooth loxfooe. In the Lidian fonn* 
however, a faint hexagonal network eKisti» which is absent in Uie form from 
Maitclikowa, and in tho latter the ccrncnchyma is also by far more plentiful. 
According to Trautschold's indication there are at least six rows of coencnchymal 
cells between two polypites, whilst there aie only thieein MueoffoiuUa kn^^tOa* 
Tliough thus Coscinitttn sellotfortM may belong to the gemis MeaogoneUa yet it 
is a spt-cies certainly different from our Hex. Iweigata. 

From Mexagottella tortuota tho present species diiiurs by tho absence of pro- 
minent ridges on the socboe of the oorallnm, by the absence of maeuto, and the 
mam xegaUur nuda ef growth. 

There it aj^anuUf no other speoiea with which tiw pnaent one oould be conu 
pared. 

Sub-family : FISrULirOBIXjE. 

* 

Genus: DYBO^VSKIKLLA, AVjiagen and Wcntzcl, n. gen." 

The corollum always consists in the beginning of incrustations covering foreign 
bodies. This state is, howovw, generally only transitory, and soon the oomUnm 

be w Btft t elevated and by-nnd-l^ fonus auMliTe stems, -which ran attain a thickness 
of 60mm. and a lioiglit of 150niMU> bwmehiiig iir^pilarly in all directions. But not 
only iu the begiuuiug do these forms inorost fonign bodiea, bat alao during their 
gfoirdi Uving and dead ahcila axe incrosted, and thus one often finds hoUowa intiie 
interior of these corals, which either were filled originally with soft bodies, or in 
^y^ltfth the lenudns of shell- bearing animals are still found, as species of Strophaiunia, 

* W« eboiM O* of 2Mp«H*M,(iTM bjr m to (Imm hmm «i pu* 771 of tho onorat wwk, into 
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of Streplorhj/nchutt of Richthofeniat Sao, Some sjiecies, however, never form 
lirtiirihiiig itMU Inrt thrays appear as tiun erasta. 

Themr£aoe is covered by numerous small caBoM» between whkli ccBnenchyma 
is more or lees abundantlv devt lo))ed. Maottlaa an geocKallj pmem^ bat mooAU 
oolee are only exceptionally developed. 

The ealioea are eittonnuid and famMl-ibapedv flat and bflobed. Soinetiiiws 
they an afigbtly projecting and separated from each other hy furrows. 

In thin sections it appears that the polypites are provided with two strongly 
projecting septa, extending along the entire length of the polypites and producing 
the bOobad ^peannoe of the calioea. BonwtimeB th^ itop ihot of tho moatii and 
thnatiieioinid calices are produced. 

The ca?nenchymal cells are always polygonal in tangential sections. They 
genenlly do not open on the surface but are closed by a thin calcareous lid. It is, 
bowerar, -raty diffloolt to lay wbetber this is oaoMd tdaly by preaemikii or 
vhether it is an original feature. 

In longitudinal sections the tubes of the polypites are provided witli nther 
distant, straight, complete tabulic; tho coencnchymal tubes on the contrary have 
vanltad tabnlB in wy gnat nmnbers. 

The most characteristic feature of the pnaent genus is the existence of the two 
septa which are very conspicuous in all the species. It cannot be denied that forms 
with bilobcd or trilobed apertures have been known already for a considerable time, 
bat it had not been veoognisedttat the pxojeotiiigabidl parts prodnoing the bOobed 
appearance of the apertures were to be considered in reality as septa-like organs. 
Such species have been described partly as Alveolitet, partly as Fislulipora;, by 
Biomingor, Schluter, and Dybowslq^. In tho paper containing his description, the 
latter expnsaes ainaify the opfadoa Oat these pioe e ss c e had to be oooBldend as 

septa ; nevertheless he did not distitii^'uish between Ftjf i rf j p ofg and the ipeolae under 
his notice, but called the species Fittulipora lahnteni. 

^Dttt tre ham really to deal hen with septa, which extend tbmugh the whole 
kngih of the p<dypite6, is demonstrated deady, for instance, by our fig. 3 on PL CII, 

where the polypite to the left is cut just at the place where the two septa cxtond 
from both sides into tho interior of the tube, and are distingnishable as thin shelly 
i^wIIm nmniog along both ades of the tube. The psesenoe of septa is, however, a 
fact of soeh importance, that the forms possessing them must certainly be sepanted 
at least generically from those without them. Thus also FhfuUpora lahnaeni.Djh., 
cannot remain in the genus Fiitulipora, but has to be removed to our present genus, 
JDytomMella. 

The circumstance, however, that this spedee was ori^nally described as a Fi)t»» 
lipora is already sufficient proof how nearly the present genus is related to FishiU. 
pora. In fact, on a closer examination one finds that Dybomkiella is in all respects 
identical with fWwf^pom, except in the existenoe of theees^ta. Hbvetiangcly the 
tabes of the polypites aw tmttformed by these septa is ahoiwa bf ft look at any of 
our plates. It often appein aa if the wall of the tube were made up of two parts 
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whiob not entirely meet each other, but leave a little qnoe free, by wbidi ibm tnbe 
would commnnioate with the adjaoent eoBiMiidiyiiial obIIb : this ap p ea ame e is figured 

I'l. CTT, fii,'. 2 a, c, That such openings do not exist in reality, but that this ap- 
pearance is probably only brought about by a singular mode of preservatioDi is shown 
hy other %ure8 as Fl. CIV, fig. 6, Fl. CIII, fig. Id, Sec Ako othenrise the mode 
of ineserTBtion influences much the appeaianoe of the tubes, whioh appeaianoo, bow* 
over, seems to depend also partly upon the asic of the colonies. Tn ymiTiEr colonies 
apparently the walU of the tubt» arc simple, forming a single dark line. In some' 
what older tabes seoondarj thielcenitigs of the walls appear ; these are first reetrioted 
to the smaller lohe of the tube connecting the two septa (PI. CII, fig. 2a,) ; later on 
also the other parts of the tubes show such thiekeninsrs, whicli alw ays exhibit a fine 
radially striated structure, PI. CIV, fig. 16. How far these thickenings were origio* 
ally present, or haTo been caused by preservatkm only, is rvcj diflioult to decide. 

The occurrence of two septa within these polypites is not quite without interest 
with resfnrd to Lacaze Dutliier's obsenations on the ombryolot^y of the Cwlenterata, 
in which it is shown that the young of some of the Actinia and Madreporaria first 
derdop two septa,! wUeb axe situated enotly like the septa in the polypitea of J)f' 
bowskt'cUa. Though the hitter genus belongs to the Aicjfonaria yet this point may 
just as well not be lost sight of, as perhaps in the future it might be proved that 
Dybowakiella is a persistent juTenile state or a caso of atavism. 

That the position of the genus l^iamilMUi in flie Jiegimmria is the tight one 
cannot wett be doubted, considerinsj; the nio<lo of gemmation prevailing in the genus. 
In every longitudinal section it can be seen how the polypites develop out of several 
cocnenchymal tubes; also in transTerse seotions this can sometimes be observed. 
We have flgoied Fl. OIV, fig. 89, a tiiin aBda in whidi the pnceas irf formation of 
polypites can be well distin^'ui'^hed, and ittPL OXV, fiff. 0, we sec ttic process of re- 
absorption of the coenenchymal wells going on within the newly formed polypitc. 

The question of the rtlatton of l^fbowMeUa to lUthiilifera has been placed ina 
new light by Nicholson's most recent paper en the genus f'iiiMiifiora, We must oon- 
fe«8 that it would have saved us an enormous amount of trouble bad Nicholson's 
former figures of Fittutipora mtnor, now Futulipora mtucota, shown any traces of the 
" folds** that are now stated to exist in all the speeies of FMvKpon, These fblds, 
or more properly speaking, one-sided thickenings of the walls of the tubes, are the 
beginnings of the bilobed dcvi lopment of tlie tubes of the polypites, as is exhibited 
in an extreme manner in Dybowtkiella. The explanation of this feature that has been 
suggested by Moslcy and Howes is of the utmost inqiortanoe, and throws^ also some 
light on the circumstance, that in other forms of tiMI JK^kMpOfUm, ts in Eexa- 
-joncUa described above, the existence of a certain pN^WBliiy tO HWnnWIMt a bllobcd 
appearance of the polypites cannot be denied. 

"Biom Kieholson's aitd Koord's definition of Vb» genus WtMiporu it would seem 
as if there were no difference between that genus and Dybowtkiella. It appears to us, 
however, that there is some difference between a one-sided thickening of the tube, 
causing barely any prominence to be formed on the interior of the tubes, and the exist* 
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eoce of two well-developed far projectiog pseudosepta sucli aa exist in Djfbowskiella. 
If one looks thzongh the figmw MoonpaaTiiig NidudMm and Fooid'e ptper on 
FiatuUpora, it is very easy to make n distinction between ihose foms which in reality 
must be included in the genus FiatuUpora, and some others that must be considered 
a« belonging to Dybototkiella. To the ilrst must be assigned all the species described 
In tbat paper, wifhtheezoeptfamof two, JW.«ffjMiiw, Soming^aad JFIif. <f<(^MtaAik* 
Sohli&t., which on a first glance can rccoc^nisod as forming part of the genus Dy* 
bomkieUa. It is perhaps true that the limits between the two genera cannot bo 
easily drawn, as some transitional forms will probably exist, but then this is the general 
role obtaining in polaontology. ThedMignationofaoertainfanniooneovllieotlMr, 
nf alliVd gonora is always a matter of t^act and tastn, as the esistenco of a genus, 
though perhaps founded in nature by descent, cannot bo established in the minds of 
soientisti ezeepi on » oertain stun of Yariable characters. The Tariability of the 
characters already forhiii the ezaet drcumsoription of any gemna, and fhna it ia aibio* 
lately impossible that no transitional forms should exist. 

This is also the case in the two genera, Futulipora and DgbotBtkiella. There is, 
on the one hand, a great number of forma which haTe derdoped no pseudosepta, 
though rudiments may sometimes exist, and there is, on the other hand, a great num- 
ber of forms in whioh distinct psoudosepta are present, for the one the name Fistu- 
lipora, for the other the name Dybowakiella, may be used, and everybody will know 
what is meant hj the name, and this is what is ehiefly required for the mwiwntr 
Before we ean found genera on unquestionably established desccndental gvomida 
there will yet elapse a good deal of time, if wo ever Bhall arrive at such a point. 

Nicholson and Foord state the fact, that in well-preserved specimens the thick- 
ened part of the tnbes projeot alif^tly ahore the general swifaoe of the ooralliim in 
the speeieB of FMiMpora, and thus forma a kind of lid. We could not ohawre aiqr- 
thing similar in our specimens of JifiowtkieUat The specimens wen pcohahfy not 
sufficiently weU preserved. 

The name Dyioioatto waa applied hyos already a yearago in the introdadaontoilie 
Bryozoa {supra, p. 771), and it was then stated that the forms belonging to the genus 
possessed two septa, a fact that has been overlooked by Messrs. ^'icholsoaaodfoord. 

la the Salt-range the genus is very plentifully represented, but the spedes are 
new and eaimot he identifled with amy hitherto deseiihed. Itisduefly thismunberof 
individuals that is so great, the nuniber of species docs not exceed two. These are more 
or less nearly related to Dybomkiella lahmeni, Dyb., from peimian beds of Russia. 

All the spedes occur in the middle and upper diTisiona of the Frodoctus-lime* 
stoma ; none haa heen iband up to the preaoit in the hnrar dhrision. 

1. DvBOWSKiELLA. GiiANDis, Woogeu & Wcutzel n. gen. et sp., PI. Oil; PI. ClII; 
PL OIV, flgs. 1.4, 7; PI. OVI, fig. 7 ; OZV, fig. 6. 

im..ilM(niW«V<M« / (Flcm.). Kon'mck : QuartcHr Joam. 0ml. S<>c. Txmil., Vul. XIX,l>lfllk4|L II,f|^l. 

„ „ (Flfii).), Koninck : Fobu iHilfoi- de 1' Inde, p. 'it, pi. II, fig. 1. 

Corallum massive, forming thick cylindrical stems and branches, which foe* 
qnently and quite inegohyd^ diTido, benoniing thus arhomeent, Hoii^t of the 



Digitized by Google 



920 



8ALI.KAN6E fOSSlLS. 



entire comllam vp to 200mm., tliieknew ol the atenu and bnaolM iq» to 60 or 
TOmm., but verj often tbisner. 

Sur&oe of the corallum generally smooth, only exceptionally, when strongly 
weathemd, with montionka!, wUdh am -my imgnkrly diaMbntad. Ifaeoln gene- 

inlly present. 

Calices moeUy slightly elevated, sometimes separated from each ottar by far- 
nwS) irlinh farm an angular natmik. Almya rerf small, barely more than 
0*4 nun. in diameter, whilst the diatanoe between two oalices ia considerably smaller. 

Tbere are ^'nemlly two calices witliin r\ !pnc;th nf 1mm. Almost ahvays the bilobed 
nature of the polypit«s can be reuogui«ed also in the calioes, where the two septa aie 
rtBif wdl distingoishaUe. Only in strongly weafhered apeoimana* audi at have 
befla flgoxed by Koninok, and are repreecntod on our PL OUTt fig* 4^ the oalioes 
appear sometime-s deeply funnel-shaped and nearly circular. 

Coenenchymal cells angular, and very considerably smaller than the calioaa. 
Tbere are generally not more than one or two rows of coBnenohymal cells between 
two oalioes, only in the macula; lai^er masaea of cells arc united together. 

In tangential sections the wnlly of the camendiymal cells often appear incom* 
plete, but this is probably caused solely by a singular mode of preservation. 

In tmnsvene aectkma, Tortical to the aorfaoe of the bnaehea, the polypites 
appear as comparatively wide tubes, with not Teqr aumnOM eouplete and mostly 
straight tabukc. The ecenenchymal tubes are nmeh narrower, with extremely 
numerous vaulted tabuke and geniculated walls. 

It em lie tery wall obaarrad that the eoanenohymal tnbaa attgnmt by fiasiparity 
and the polypites by coenenchymal gemmation. 

Very often it can be observed, t)mt the colonies are intcrrupt<?d in their growth, 
and uuw colonies grow on them (^uitu iudepcndently, so that several layers are ob- 
aamblab one above the other. 

In the young state the species is always incnisting, and selects chiefly bodies 
whieh are elongated or acutely conical, as the larger valve of Richthqfeiiia, of Strep- 
M^lfmhu, &e., or even soft bodies. As has been stated in the introduction to ^e 
geena, foreign bodies an also inomsted dviing the pr o gr aaa of growth. The sped- 
mcn fiL'ui'cd PI. CIT, 1 seemed to form one compact ma-ss, but when chipping off 
some fragments for the preparation of slices, we suddenly came upon the lars^o cavi- 
represented in the figure. This cavity was probably originally occupied by som«i 
aoft body. One of the moat strange inemstations is rapresented by the qwonen 
figured PI. cm, fi?. 1. It is pierced by scTeri! irregularly bending holes, which 
very probably served for the dwelling of some Annelid. The head of those animals 
oertainly projected above the anrflMse of the OMal, audita tentaclea eanaai a whirling 
oorrent of water which was not without effect upon the animals around. Tht^ 
deviated from their straight direction and followed the direction of the OUnent to a 
certain extent, so that they now appear as it spirally arranged. 

Zocalify and geologieal pctHion. — ^Tliis is the oonunonest species of the genua 
and is found as frequently in the middle division of the Produetus-limcstone aa 
in the upper division* In tliis latter position the ipeoiea has been ooUeoted 
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in iho Oephalopod»-1)ed at Jabi (3 sp.) and in the same bed at Chidru (2 ap.), in 
the mountifais cast of Katwtti (S tip.), aid at tin base of tbe vepfot dMrioa at 

Ehura (1 sp.). 

In tbe middle dirisioa it has been found ut Vurcha (3 8p.)t on the rood 
between Vuicba and Uob&li (1 sp.), at Morab (1 sp.), at Kbura (1 sp.). and at 
KA&xkat (1 ap.). 

Retnarls. — The present specips can he compared to two forms that have? hoen 
previously described. One of them has been comprised by Dybowski imder tbe 
name of FStMipora kAmeni, the other haa heem deaoribed by Bcyrioh in the genoa 

Dybowski lias described, under the name of Fitt. lahnteni, two forms, one wliich 
grows in lamellte and another which has been found to form dicbotomous stems of 
the ftielcneaB of 10 to ISmm. It seema to na that the two oannot possibly belong 
to one and the same apemes ; as the differences in the mioroscopical structu re is general- 
ly very small in all these fossils, the difTerent species must chiefly be distinguished 
according to the different mode of growth assumed by the diiferont colonies. The 
name DfbowMeita tahmmit Dyb. qk» mnut he iMtrfoted to the hmalloiiH lonu* 
whilst the arborescent ones must receive a new name. It is to this arboresoent form 
that our Di/f). grnndis seems to ho most nearly related, and even are not quite 
certain whether the two must not in reality be considered identicaL It is true our 
Indian foadl attains genendl^ 1>j &r men eonaidenble dimenaioiiB, hut if this ia the 
only difference, it can barely be considered sufficient for the distinction of a proper 
species. So long, bowerer, as detailed figures and descriptions of the Bussian fossil 
are not forthcoming nothing can be decided as to the identity of our Dyboioskiella 
gtwittti and the Bnaaian pennian qieoies. 

The other form that must be compared is Alveolites macJcloti, Beyrich, firooi 
Timor. The caliccs of this species are not dissimilar to those of the present species, 
bat one can say no more of the matter. It is not known whether a ccsnencbyma 
edsts or nol^ uid fhua comparison is fknitlesB. 

A species that perhaps bclonfrs to the present genus is Fitt. incrassata, Nich., 
Imt as a spedea it oannot be compared to the present one as it grows in LuneUar 
ontsts. 

2. PxBOWSKiBUiA. nwAMM* Wsagen and Wentselj n. gen. eU sp., PL OIY, 

6, 6, 8« 

Oonllnm forming flattened bnnohss or lamellar expaarioiM, and on the whole 
rery iiragolar in its growth. Size appemilly mueh less considerable than in the 
precedin"^ species but not exactly known, as only fragments are available. Surface 
smooth, without monticules. Maculse of very rare occarreoce. CaUoes slightly 
projecting, separated ftom esoh other hy shallow fuerows, someiriuit smaller tluia In 
the preceding species, of a diameter of about 0'3mm., often very closely arranged 
so that there an; frequently three caliccs within the distance of 1mm. The shape of 
the caliccs is cither distinctly bilobcd or nearly circular. Spaces between the calioes 
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ooonpied by angular oc u BnahyiiMl oelli, whioh an however baiely diatiiiguiahable 

on the surfaco. 

In tangential sections the polypites show very clearly the two septa, except 
when llieytn not yet ftiUydereloiMd. The polypitee are often eodotely arranged, 
that no ooaneBohyiDa intervenes, and the shape of the polypites is greatly altered. 
This is, however, only partly the case ; in other parts of the same individual some- 
timea the ocenencbyma is developed as in the preceding species. Transverse sections 
■how the eame ohaiaoten as are exhibited by other forms and have been described 
already in the introdnelioin to the genns. 

If the species appears in lamellar expansions, the lamellfP attain a rather consi- 
derable thioknees, at least 4 to 5mm., and seem to bear calioes only on one side. In 
the flattened hraadiea the oafioen cover tito entire rai&ee^ and there is no middle 
line from which the polypites would start, but a middle zone as in cylindrioal'biaaeh> 
es. The branches are, however, mostly drawn out on one side into wing-like 
expansions, forming lamelliv, but they arc mostly broken oil. Those lamellse also 
hear ealicea onty on one tidA, The largest hnnobiDgapeoiuien is STnun. in its huger 
diainitsir, and only 16mm. in the opposite direotion. Its length is 61mm. 

Locality and geological position. — The present species is a ratlier rare one and 
has al&o a rather linuted geological range. It begins in the uppermost layers of the 
middle Prodnetns-limestone, ia. whidi position it has been fSnmd hi the seotlon at 
Khura (1 sp.). It is more numerous in the lowest beds of the upper ^vision, where 
it has been collected in the same section at Khura (3 sp.) } ftiwthfflr epeoinien was 
found by Mr. Wynne at Bilot. 

Bmarittf-JBkB apseieB hare nnder ooneidemtiaai is very nearly related to the 
preceding one, and in microscopical structure there is no great difference to he found, 
except perhaps the more reduced deTelopment of the cocnenobynui. The mode of 
growth is, howerer, entirely different. Whilst 2>yd. grandit, W. & W., forms always 
oylindrioal or branching masses in which the hnaehee are again approximately so, 
and the youn? individuals are always parasitical, incrusting foreign bodies, in tho 
present species the branches are always flattened and tortuous, and the young indivi- 
duals are ahrajs lameUar, not parasitical, only changing slowly into the hmnching 
foRD. This entire)^ dMBereot mode of growth is^ wa thinh. suffioient for thedisthw 
tiOB of a proper species and thus we introduce a new name for it. 

There lias no form been described up to the present with which our J)gb, 
«gpmm woU he eompared nune in parthndart as J>gb., lahtueni, Dyb. sp., wUbh is 
also lameHari has li^ far fl*ianftr i^ww«iJl f ff- 



It is only after the new definition of the genus Fistulipora by Nicholson and 
Foord, that we must admit the existence of a species belongiDg to it in the Salt- 
xange. The descjdptions of the genns in i^ farma puhlkaitiona ol Hr. IHelialson 
gave no hint as to the esistenoe in this genus of organs more or less similar to the 



Genus : 7ISTULIF0RA, MoOoy. 




PftODUCIUS.LmB8TON£.— OELEMTfi&ATA. 9S8 



pscudoscpta occurring in Dybotcgkiella, and thus nobody had an idea of tlie 1M1 
characters of the genus. We had thoreforo not considi'n'd any of the species occur- 
ring in the Salt-range as belonging to Fiatulipora but had them all placed in Dybow- 
dMim, Vow the eaie ii diffiBMoAk Hie gernu must nonr be defined in the foUoir- 
ing manner. 

Corallum consistin<^ of two sots of tul)e8, smaller ones tliat occur in great 
number and form a kind of <x£Qcnch)'ma (" me&opores " Nicholson and Poord), and 
bigeroneBirUohareleHnnmennia ("antopovee** NieholKniandVboid). The nauller 
taboB, forming the cccncnchyma, arc generally polygonal, provided with numl>er- 
less tahulise and the walls are often geniculated or so much deformed by tlio inflated 
tabuluj that the whole forms a mass of vesicles. In this vesicular ca>Dcuuhyma, 
only the nppennost layer, above the last set of tafaulB, was pvobably inbabttai hj 
living animals. Those ctrncnchymal tubes augment generally by llaa^paiity; Oaij 
exceptionally an intermural gemmation seems to take place. 

The larger tabee, the autopores, ore the dwellings of the fully developed animals, 
the antoaooMa. They are mostly round or oval in their transverae aeotion (gener- 
ally not bilohed) and bear on one side a kind of callosity, which nf its terminations 
projects slightly into the interior of the tubes, forming prominent edges which ex« 
tend all along tiie tnbee. Tbeae tubes augment by ooBnenohymal gemmation. 

The ipesiea belonging to this genus ate generally incrusting. 

Accorfling to this diagnosis one of the species occurring in the Salt-range must 
be considered as a Futulipora. On the whole the difference between Fitiulipora 
and DgbomMeiUa is very imalL BoUi bdmig to tiie lame type, and it fa someirhat 
donbtful whether we shall meet with general approval in retaining the distinction 
even after Mr. Nicholson's recent paper. Yet we think the name Dybmcskiella which 
we introduced already a year ago, trusting in Mr. Nicholson's former publications, 
nay he retained, as the typical spedes of Fittulipora in tranaTene aeolion ueiv 
appear as if the tubes of th<^ poly;iites were composed of ftWO Mpanted and 
pBXts which is genenilly tlic case in Dy/joicHkiella. 

The Salt-range form appears to be a new one, though it is more or less related 
to aeveml of the apeoiei of FitMipani deaonbed by If iohofaan and Fooid. 

The spedea ooours in the middle dinwn of flie Pkodaotns-limeatone and b 
therefoce of a paendan age. 

1. FmounntA pabmiiica, Wtagen and Wentiel, n. an., PL ZLY, fig. 6; ¥1 OT, 

Corallum always forming thin incrusting lamelhe, never appearing in free 
lamelliB or branches. Surface provided with numerous monticules, but rarely with 
maooln. Oalioei small, deep, apparently round. Their fHr fa about O'Smm, 
and there are about three of them within a length of Inun. They are genenlly a 
little less than their own clinmeter distant from each other. The space between tliora 
ia^ when well preserved, occupied by a fine network, in the middle of which thin 
shelly Greets run along, forming a network of laiger meshes which encfaab each of 

V 
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ibe odioM. Tbem ciMta, if not well puBMmd, are traDBfanned into flue gnuanta, 

and then the spaces between the caliecs np]>onr finely ^rannlnted. 

In se< tinns parallel to the surface the polypites show a pyriform outUne, with 
two Tery siuail prujedaons on the bioader end. The ocmenchyma between tliem is 
well developed, being MiqK»cd of numeioni nagular oeUs, the walls of manjr of 

wliifli are thickcTiofl on one side in suc-li a mninior that many such thickem-d walls 
produce together calcareous lameHiB which surround the siugle polypites and forma 
polygonal netwoik. 

On account of the ttdnnoHof the colonies, it is extremely difficult to make trans- 
Terse sections, in order to expoee the polypitts loutjitudiually. Our fl^. '3b, PI. CV, 
represents such a section ; it ia howcrer very dcfcctirc. One can only distinguish 
fbat tiie polypites have few etxaiglit complete tabvln* and fhe aepto-Uke projeotifHia 
are also partly distinguishable as thin dark lines. The ocBmend^nial tobea an xaUiar 
irregular, with geniculatod walls and numerous tahulfc. 

The materials at dispoaal were too scanty to make studies as to the gemmation 
at fluae foaaib. Ilrom fhe tiansTOne aeotion fepresenied in flg. db, bowerer, it be> 
eomeahig^y prohable that a OOenenohymal gemmation prevailed. 

The size oC thf species was considerable, and chicHy thf thiekness of the lamrllrr 
always remained very small, barely ever exceeding 1mm. Tlie largest spi^eimeu 
known to vs foona an inflmatation en a apeeinien of Spirifer muiuI^lsnaU, Dav., 
and baa been figured together with this latter specimen on PI. XLY. 

Loealify and geological position. — There arc altogether only three specimens of 
this species preserved in the Salt- range collection. All three were found in the 
middle division of tbeFrodnetuB*IimeBtone; onefonaaaninantstationof a Pradaefiw 
iau$akbeylentia from Chidru; the second envelopes the; hrancliini^ stem of a Geinif- 
zella and comes from the highest beds of the middle Producrtus-limestone at Kliura ; 
the third inGrusts a fragment of the shell of some Brochiopod and was collected by 
ICr. Wynne at Bilot 

Memarks. — This is one of those species which are to a certain extent transi- 
tional between Fielulipora and Dybotakiella, The shape of the polypites is that 
genmlly ocoorring in tbe fonner genus, wbilat 13ie ezistenoe of two psendosepta, 
tiloaghiliqraniBtfaflirrudinientafjieoalltoaoeriainextcntffaehiter. Yet the entire 
habitus of the form, its creejiiii'^' iikk.1is of <!;ro\vtli, r»n<l tbe not 1)ilohed apiwamnce of 
the polypites, are, as it seems to us, more in favour of its union with Fialutipora than 
with J}gboieMeUa, and thus we bam decided en ilie fbnner position for tto species. 

jLounigflie species described by Nicholson and Foord in the genus there are 
several that are rather similar to the form here under cniisiilrration, but from all of 
them our Fiat. para»itica is different by more distinctly devdopod pseudosepta 
and those prominent ridges that endrole the polypites. 

Of other species hitherto described only FUtulipora iuberosn, Kays., shows a 
certain external similarity, as it also hears monticules ; hut the mode of sjrowth of this 
form is entirely different, and the polypites seem to be devoid of any trace of pseudo- 
aepta, so that Kajaei'a qieoiBs must be oonsidBrBd as a true OaUopont, 
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PLATE XCVII. 

PRODUCTUS-LIMESTONE. 

Figon 1 (It 3). Pachtfoka CDKVATA, W»agen and Weatzel, n. Bp., p. 846. SpecimeD, partly 
riBdM, bom th* OapbdoiMidAJiad o( the appw TtodrntiiiJimMitOM «f f abi ; 

la, nataml sirx*; lb, part of tlio surfaM Mhfgtd (4tiniM}j i*, f— ff Wltitl 

flection strongly enlarged {50 tiiufs). 

Pacuyfoiu Waagcn and Wvutz«*l, u. ap., p. 847. Specimen from 

flwmel«dMdloadit7M<lwpMiHdiag:8«^Mtiinl of the 

nufHM MiMgad (4 tinMa). 

S (k !)• FdOHTPOBA CCEVA.TA, Woaijcn and Wetilzel, n. cp., p. 84fi. Another frairraent 
from the eaim bed and locality as tig. 1 : Sa, loiigitudiual iie«tion, struuglf 
cnluged (fiO timw) ; 9i, port of the traugvcrse eection atrooglf «ilngad 
(AO timet) } S«j (Mgantial MotioB* rtrangly wlaigad (SO tinw). 
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PLATE XC?III. 

PRODUCTUS-LBfESTOKE 

FigniM 1— AUOCORA TOBBROU, Waagea and Weatael, n. ap., p. 833. Calcmtoai 
qwainaa TmlMUf fnm flw Botte Beli anS (ram <h» middle divuioiB of 

the ProductQs-limeBtouc'; la, the e|XK:imenj natural size; 14, part of the 
nrfooe «nlaig«d (1 limes) ; ia, longitudioal section, ozucily ooinoiding 
with «» loogitadiiul ezlMaiioB of «• tabM} M, loogiMiiMl oMtbo, 
•omewhat oblique; 3a, tint^r-ntial sprti :i, exactly vortical to theloDgi* 
tadinal diiection; 34, tugential section, eomewlutoUiquei the Utter fimr 
tgmm ^ny otRniglj w^bagai (SO timM). (Otfaflr tpegim of (ho goant mo 
flgamdoBll. CVI.) 
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PLATE XCIX. 



. PKOOUCTUS-UMBSTOlfB. 
L MiCHUnu mmoA, Wugan tad 'Woitwl, v. p. 858. Ctleiiraom speei. 

tMn from tint mfjj^ division of tho Prt'^luchtb-liiiUhfono of Viri^I : 
dw ratin ^adaiWi natural sizaj lA, some of tbe caliccs slightly eoUrged 
(S ttmas), to dunr tlia perferatioD of th« walb ; !«, aaation aligbtlj enlaigad* 

to show tbc numerou!j toiViiiIrc nnd tlii^ intprmaral gemmation. (IterodMr 
epecics of the same fjenns, si-p in the text and on PI, CXVI.) 

L0K8DALUA wrsmi, Viiaagea and Wentsal, n. sp., p. tii)6. Specimen, paitljr 
Mlioified, from tlw middle Vndnelaa-limeatoM d Katta: t», parloftiio 

corallum with same caliui'):, iKiliiral size ; 26, natural lini^j-itudina! section of 
one of the c«tallite«, sligbtljr enlarged (i times); tc, microscopical longitudi- 
nd MetioB tl om of the oonllite*, atna^ly ednfod (80 tim«a>, M, 
TCfM lection of one of the rorallitps (piilarjfed about 5 times) ; ii",/, centnil 
fKtB of two ooraliitei) with the cuilumvlla, strongly enlarged {SO times); ig^ 
pariphenl put «l • oonllito, dHwiaf Urn atnetan «C tho aapto enlaigcd 
^ tinM). 
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PLATE G- 
PBODUCTIT8-LIME8IONB. 

FigU* 1. loNSDALKlA 8ALINAKU, Woagcii and Wc'iitzel, n. «p., p. so.'. Silicifitsl spfici- 

men from tlio ini(i«Uefh>dneto*-limeationeof Vutdia: la, Uie eatire oonllnm, 
Btton] mm; \i, latmil yiuw of tlwniM; le, tiro raluM with tlitoohiiiMllB 
pre^ervfil, slij^'lilly ciilargcJ (3 tinic-^) ; li/, two oilier rnliees of the surae speci- 
meo, the coluuutlU deatrojred by we«Uiering, slightly enlaig«d (3 times) ; 1«, 
tnoMlkw imoolhid dama Ij wMitlHrisg» aUgh^y «iilMgiid (8 timm). 

i. AKnnm VKunrm, Wngaa and WantBtl, n. mp., ^ Wtt. ByceiiiMi Inn 

the middle Productus-lim<'stonL' cf KiUukdt : 9.7, lateral view, ntsnd liiej 

2J, section at lower extrercity, sli^ihlly uiiLirj^od (2 timt'!i). 

8, lb LoNSUALUA Wsagea and Wentzel, d. sp.,p. 895. DiSereot micto- 

•Bopkd Motiow takm from tho ipaeimm BeimMiitad in Ig. 1 1 tno 

Cttlices, with a gem in one of them in procew of developnjHnt, onlarged 
(about & times) ; S6, oentral part of one of the calioes with the colamella, 
•tnasty^«BhigMl (ilMatMtiiiiw)} 4» longitadiiul Motioa of om of tbo 
«iimllitin, nhigad (dioiife 40 times). 

S, 0. LqMOALIU wyvntt Waagen and Wentzel, n. sp., p. 898. Micro«copical 
■ anlkilW of a itpucimea from Katta : 5, central part of one of the calice* 
•bowing the twisted columella, •troogly eulur^'ed (about 30 times} ; 6, tmos- 

▼ene •eotioQ of a conUito wikh iteMigaljr-detrolofod vsneuUr UaaiM^ oah^gol 
(about 6 Umi's). 
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PLATB CI. 



PRODUCTXT S-LTMESTONE. 

Figarw 1— 3. Lomsdalbu (Moica, Waagen md Wcntzel, n. tp., p. 807. Fig. 1, •peeimca 
frm flw ariddk PndiMAa*iKaantina 4M fha M«l 

la, Ifld'ral view, naliiral sizi^ ; It. t'^p-view, nntiinil size; trnnsvcrsc 8CC- 
tioD of a cornlliU-, strongly enlarged (about 2.0 times] ; Id, longitudinal «eo> 
tknof •corallite, n«>t quite onfldiaii, ctttting the oolunMHaMmewbat latenl]y> 
rtronply enlari»efl (about 40 times). (This figure has b«en inadvcrtpntlv re- 
versed.) Fig. i, Uolati-d oorBllitu, from the middle Prciductuii-limeBtoac of the 
CbittKwin, natural size. Fig. 8, aectiima of a corallit« from the some locality 
as tl'_' 1 : 3 ', the columella, very atrongly enlarjied (80 time») ; 34, peripheral 
part o[ thu »e«tion, al»o Tery airongly enlarged (bO times) ; He, longitudinal 
aectiou, cnttiiv jwttlwnidd]««Cfl»aiiia(Mlwgad40t^^ ^UtfigaM 
ban also been i wemd .) 

4. IkHMDAUU TnOAUDKiB, Waag«n and Wentzcl, n. sp., p. 900. Tranavene 
■eetion of two eorallitce from a specimen from the middle Productos-limMtone 
of Virgul,6tn>ngly enlarged (afamtl6 tiiDN). (8m «thar fignw af am 
tpmn, tl CXVl, ig. i.) 
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PLATE Cll 



nODUCTUBJJMBSTONB. 

1—8. OnowauKLU or&ndis, Waagcn and Woutz«l, n. ^n. et sp., p. 919. Large 
■peeiinen from tbo middle Piodactue-Umeatone of lianh. Fig. la, the entira 
•poeimcn, lateral view, natoral cisse ; lb, Craetnre it €he lower extremity of 
the gpecimeu, obowing the cootral cavity, nataral size ; le, part of tbo suiw 
face eokrgcd (10 tima^^ihowiiigoiiA oi themacuke, the openingtof the piiy^ 
pitesawelMedbjanriMeilflanoaihmdla; Id, other part of A* Mrfin 
enlarged (10 timee), wHhoMef the mac.il^i' nml tin- openings of the poljptM 
aoideeed. Fig. 8, mictoiecfiaaHiigential eectjoMof the wime ■perimm, «■» 
laiged (80 timee) : ta, the emaller lobe «f the tubee of the polypitee ahom » 
aecondary thickoniug ; ie, ocBoenchyma aa expoacd iu one of the mitculw ; many 
ot the odla appear ineomplete, which is either caused by nmatisfaetoiy pre> 
■W fti i m or n • lign of fiasiparity (?) ; tb, showing the aonnl Jtwlop— rt 
o{ the polypites. Fig. 3, part of a microscopical traOBversc seot W B , tgfomng 
tho tabes o( the polypitee m well as those o( the ooenentdiyms longUodiaaUy. 
Tho emnaiiehymal tabes bam vaijr aamtnn tabola; in tbo tabao el the 
fo]ypiti'« the tahuln are wub hM BUMiaM mhI tho two juidoMpta can 
partly be distingtushfld. 
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PLATB CIIL 



IBODDCTUSJJMESTONB. 

Fignre 1. Dmumukli oumns, Wiagen utd Wentzel, n. g«n. et (p., p. 919. Speci- 

■hH bom tlie middle Productiw-liinntoDe of KiJirk6t, chiefly romtikable 
oo aeeoant of tbe wftTin^ duoctioo of thA tnbM, >rooDd hole* tliat pierac 
the irbole ■peeimen and irhick prolwblj wtn inbabited by gome Annelid • 
la and i, difTerent vie^ of tbe H>witn , »«haal nae ; U, part of tbe nirfaoe 
enlarged (10 times); Id, mienMcopical tangential aectionj 1«, mieroacopiwl 
longitudinal leotioD d the tab« ; 1/, aection sbowing two oolooiai npar* 
imposing eaob other ind at Ih* Mmc time giving a clear view of cobmu 
cbymal gemmation as ajifmmg IB loogitadiiial MOtiou. The latter tlina 
Ggarea enlaiged 80 Umee. 
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PLATE CIT. 



PB0DnCT1TS>LIiaST0NB. 

Fignw 1—4 (k 7). OnHmKiSLLA <nuKDiB,Wtagen and Wentnl, d. gen. et wp., p. 910. Fig. 1 

spo<!imcn from tbe CcpIia1opo<lA-bod of the upper Prodactng-limcstone of Jabi 
bearing at its npper extremity parasitical cpeoimens of Strojilalotia : la, th* 
entire >peci men, naturartize; lb, microscopical tani^eutiul section (eoUrged 
80 timee). Tbe tob«8 of the polypites nhov secondary tbickeniugs of the 
mils all Tonnd. Fig. 2, vpecimen from the apper Prodaetos-limeEtone of the 
monntaius coat ot Katw£hij 2d, entire specimen, natural size; ii, central 
put of DIM of the mktoral fractures enlarged (2 times); ie, microscopical aea- 
taOB ei the cantral part of the stems, showing many of the tubes of the poly- 
pitMiiipTOgnH of development, enlarged &0 timee. Fig. 5, «pmmen from 
fkt upper region of tbe middle PMdnetns>limefltoDe of Musabkeyl : Sn, tbe 
eotire ipeoimen, natural size; 8(, part of the well-preserved surface, enlarged 
10 times. Fig. 4, specimen from the middle Prodnctus-limestoDe of Moiah, 
•tioDgly iveathered; 4a, ths wtin tpeeiaiaij utanliiMi4ijpKrtottlM 
Mufiiee, enlarged 10 time*. 

5, G (& 8). DnomiKllUA nrimA, Waagea tod Wtntzel, n. gen. et sp., p. WL QpMi- 
■n bom the baae of the upper PHlaatnaJtBHtgM west of Khnm ; t», fh« 
entire ep«cimca> natural size; U, microaooincal tu^ntial nctio^, aam oC 
tbe polyjtttM ill tlw pngicM ot development ; 6, anothar miaanopiail tm- 
gnilinl MotiM, tiM l^ter ttro igaiw «Bkiged 80 tiiMi. 

7 (fe l"^)* DYnowsKiELLA CBAXDis, 'Waaffcn auJ Weiitzel, n. gen. et fp., p. 919. Part of 

the natural fracture of a apeeimen from the upper Froduetua-limoatoiM of 
laUj ahoiripg tte istenutl caatB of th* talai^ enhiged. 

8 (k 6, 0.) DTBownmu mma, IVtagtB md WmtMl, ■. gas, at ap^ pi. Wl. Lamlilw 

specimen from thaiqipirlinut oC th* sniddle FtodaetnaJiiiMatoaa of Khnim* 
uatnral aize. 
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PLATE OT. 



PBODUCfUS-LIHBaiONl. 



Figure* 1 — i. FisnruraiA, tAUMOWk, Waagm aaA^tuM, u, tp,, p. 



1. ^MiBHii from the inUMk jBTniini of tba PMdnetna-ltmHlom of Chidra (mum 

specimen as that figured PI. XLV, fig. 0] : la,part of the ijicoimcu cukrg*)} 
(10 timeii) ; 14, part of the surface, yet more strongly enlarged (25 time*). 

2. Fnigmeat of a qwcimen incnutinj; tb« shell of aomo Bnchiopod, from the 

flrinoMal (diffii of tbo middle Prodoctos-limflitoiie of Bilot ; ta, i, Wht- 
ent views 'f tlie fr:i<!;mciit, natural size; 2i% lutsral vitWf Ctthrged; Zii, 
micHMOopical section (enlarged 50 times), parallel to the nriiMj te, part of 
aaiinfM»«lu|ri(S5ti]iM4j ^,imgmml6mABmutmubtMlmim 
Urnvfinvifysiibb tiA« (wlugtd 80 thMi)« 

9t Specimen fmm t1ie middle Productns-limestonc of Xbam iBtnutiBIF kftem of 
GeiniUelU colunaarit : 3aj natiual size; Si,lai|gitadtBdlllHniNO|MdaoctioB 
(«Blufid 80 tiiMri) } U, obliqiM waitioii, th* loww pwt bolongbg' t» grfmV . 

rella, {h^Ufputio Fifiulipfra ; (nngcuti;*] wvtinn of the Rpecimn oC 
GetnUzelUt rMMM on which tlie Fistulijiora rests (LiJ;irge<l SO times), 

4 Natnial fnuture of the specimen, enlarged (badly represented). 
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PLATE CTI. 
PBODUCTUS'IJIIISTONB. 

Tigm 1. Homntm mmoamk, WMfn nd Wutiel, a. tp>, 870. nigmaluy 

^pprimen from the lower Frodactas-limcsione of Amb, natodl liM (CnflAv 

ligureg of the Bamc specimen, see the text and PI. CX\T. 

2. Stenofora HBMidfujiiticA, Wasgeo and Wentzel, n. ip., p. 891. Spocimeo 
bomtiMliHmlMbdat^EnuiloMcCAinb; Mtanlaiie. 

9f 4> BzuoONBUA BAHOAA, Waagen and W'entzel, n. geo. et ip., p. 912. Tiro 

gcctinns of a sjjecimen from the miiliila Pjocluotiis-limcstone of Khura : 
S, longituiliaal section vertical to the median plane ; 4, longitudioal 
MOtioa faiilM to und very near the median plane, showing that tbe fint 
lavor condtti «f BMilj e^utl «aittiu>bjn»l oelta. Botii ligiUM tshigid 

60 times. 

5, 9. 6niiTrm.LA colcunaris, S<Uot1ieiBl, ip. wr. iuemlan*, Geb., p. 88t. 

Longitudinal sections of a specimen from tlie Cophalopoda-bad 4lf titt l^fWr 

Productus-limcstone of Chidru. Both figures enlarged 50 times. 

7. Dtbowsxhlla ouxpu, Waag«D and WcntMl, n. gen. et gp., p. 919. Loagi- 
tndiiMl MOlioii ol tbt ontnl paitoC a itn, lOBiaiAat dUiqM!, boaa ^ 
BicUbPtoodaatat-BawtMiaelUaah. Ealnita M tiiMi, 

8« 9. A&BOIOEA KiiiosA, lVna;;cn and ^^■(?nf zcl, n. sp., p. 839. Fi>^. ^, ppwimen 
&om the upper Frodactas>liiuc8toue at Khura, natural aixe; Fig. 9, another 
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PLATE CVII. 



PRODUCTUS-LIMESTONE. 
FigurM 1 — ■>. Hexaooshlla ramosa, Waagen and Wentzel, u. gen. ei ap., p. 914. 

1. Specimen from the appet ngjon of the middle Pnduotua-limettoiie of Muaa- 

•olMged (4timM)j U, pn* «f the lubM MilH|ei 6 tuMt. 

t. 8paoiBMK{l0m the Ccpbalopoda-bi'd of the upp«r Productui-Iimpstone of Chidru : 
ia, lateral view, natural isizt' ; 'Zh, c, parts of the ourfac* enlup^jcd 5 timci. 

i, Sactiona of a cpeeimen from the middle Prodaotua.limestone on the road 
baUrMB Vttroiui and VeUfi: S«, t, tmgeBtU MStioMt pHwIU to tb* 

surface (liJuih; .! TO •.imcs)) 8«, loHgituliod iMtMO, ttftiod to O* I 
plane (enlarged bO times). 
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PIATB OTIIL 

FlU>DUCirV8.IiIMB8TONB. 

Figoic 1 (& S— 5). HtKiOOlllUA lOMOOU, WMgm lad Watnl, n. gea. et sp., p. fU. Spaai> 
men from the middle Prodaotoi^IiiiMttoiM of Bilot, onlj the traosveree 
baotota tqpoMd te Htm z It, aatnnl size ; lb, Am mom enlaiiged (6 timeejj 
1^ mioroeoopiwJ Mtliaa ctl^ itiDe (eoiarged 60 timM). 

t. Bbmohoku unoATA, "WaagMt ml Weatnl, n. gen. et ■{»., pi. 8pae»- 
■m ftom the miJJIc Prodaotus-IiiiMatoDe of Galimi : ia, the entire speci- 
■m, nitural lize; e, parte o( the nrfaoe, enlarged (5 times) j S<^, 
aUemeopieal •Mti«n» pMdld to th* mr£we, eaUrged 60 times (m« alw 

n.cxv,%.s). 

9»6 (fcV* HlXAOONii-iJi TOBTTiOSA, Waagen and Wentzel, n. g«n. ei sp , p 914. Speoi- 
rnene from the middle Productas-limeetone of Bilot : ¥ig. specimen expoa- 
iny miy tiie tn m sTewe fiMluisi te mw, utanl mm. fig, 4^ ttw ofpcr 
rarface of another 8pc<<iineii, enlarged abont B tisMfc Vff. 6* otlNV tpmBMn 
eipooag sgsia ozdj the tansTsne {tMtnai. 
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PLATE CIX. 
PU0DUCTU8-L1M£ST0NS. 

1~8. Stknoposa NiriiOLSoNi, Waagpti nnd Wcntzel, ii. ep , p. 889. Specimen 
from the middle Prodoctiu-limestone of the mounUiu* east of Katwilii : la, 
th««Btintp6«iiMB| Bttanl «w; M, ftMtnn at Iha lo««r ntraalty of the 

specimen, nalural sizp ; Ir, tVic same enlarpwl {-'? timf>l . sliowing the in» 
terual casta of the tubes; Id, part of the surface, enlarged (10 time*) ; ia, 
nioiMrapMl tn^mtitl HotiM, tiM (wuiioidud milt NwWtd into dotted 

lines ((■n!3rppcl SO timeB) ; ii, oMiqiie sri-linn, f-hririn^' Ihi' •^Inictiirp ftf the 
walU (enlarged 80 times) ; fig. 3, txansTerse sectiuo of the stem of the corai- 
hin; S«, F«iiiiot&r fnufb* etttn; 9J'« peripb«nl pnt, •bowing tb» 
inrnmtation of th« otcB If StMjpm onli. TW fetttt two lignm en- 
larged 60 tinwoi 
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PLAT8 CX 



ntODUCTn8.L1K1810NB. 
Wgam 1— a. SmoMtt* ovau« louMt, f. 888. 

1. SpeeiBWB fnm Um apfMr PMdnetiw-liiBwfaMW af Hugs: Im, nrtsnl mat ; 

16, part of the cnrfaceenlarjifoil flOtimcil ; lr,taDgvDtial section, t1i« primor- 
diftl walls partlj well prewired, partly diwolTed into dotted Uaea; U,tmiuvene 
atalMO, ontths tbt ooidfitM loqgitiidnidly, ^ 
Urn ««1b» til* latter two fitmitmglr akqiid (80 tiwi). 

ti SpMinnfrom the apper Productu«-lim('<''.'^!!c »fy)V(> tho Ci'phulnpoda-bcd of Jabi ; 
la, nalwalsuM ; i6, transrone section, ghowing the ceairal port of tbeoolonjr 
u mil m th» ftri yb a w J am; in the lattnr an inemitatiaB Canning a mw 

Cdlnny ; tlie ' i titral n ils arffitlcj with fibrmig calcspar ; 2f, another trangverw 
seclioa iu all r«8pectii i>imiUr to the preceding one. The latter two tigurea 
•DlMgtd 80 tiaw. 

3. Sywill bm Am Middle Prodaetw-IiMitOMot Ciri; S«, Mtanl 9$, 

part of the snrfnce enlarged (10 times) ; Se, tangential Bcction showing the 
prooesa of gemmation particalarly dearly. The thickenings preceding gem> 
■tfiaBiypwwmwIiiitthidnrthHillMrniiB na%, owbgta^ moo- 
mulation of mineral matter on them; '3d, e, trnn^verse si.-otionB, cutting 
the corallitae longitudinally ; 3<^, qaite peripheral pari ; S«, port more 
tomudiflwontnolthamlMij. TlwlattnrtlirMflguwailsiiwlSO tims. 
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PLATE CXI. 



ffiO]>UCTUS.LUf]I8TON]i. 
tigam Ijl atWOKM* C M»nfUMU »^ "WmgntoAWmM, a. ip., p. 890. 

li Specimen from (lie opper Product us-limcstone of Kbund GliSt: naUml 
longitudinal fracture of one of the branchesi, khowing the corallites M 
iBtamloHtib «akig«l (10 tiaw) ; M, obUqne netioD, sbowiDi; CIm atfootwe 
of the walls; Ic, transvorso section cuttinf? ihp. coralliti"* I'-np^ituJiually, 
ihoiriDg tabulae and numerous teptal apiuca on the wall of one of the tubea. 
1!liehtlartin>l^a>H«BlH«8d 9QtiaH. 

9, SpednCD ban Am upper Froductng-limettone above the Cephalopodi«lMd tt 
Jabi : £<i,nnhinil Ki/o ; 2}, part of the surfaw enlarged (10 timeg) ; 2e, tan- 
gential Hictiuo, showing ecptal spines at different places. The primordial 
mlb bwn bMn itattojtd hj fowiliaatioD ; td, tnoaversa todion (howing 

part of the fiMilral anil peripheral zones of the culony, tabnlsB and Mptel 
apioes well developed. The latter two figures enlarged 80 time*. 
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PLATE CXII. 

FBRMIAN fiEDS OF EUROPE. 

1—6. OumizBLu. ooT.rwNAiiis, Schlotheim, tp., p. 8S8. Speoiaaw from tbe iomr 
Zaohateiii of Ropscn near Gera (Uermany). 

1. Tar. fiMMM tpariigemmata : la, natanl aize; U, natotsl trsnsvetw MCtioa 
«blM9«d} part of tbe mrCtM ankrged (30 timeB) ; Id, central part of th« 
to t Mf <w t>etiott, lihowmg in the middle atraimGrsely cat epioe d Fndiutm 
imiiiUp OB wbieh the ^lecimen baa lettled, eDlarg<ed 80 timeo. 

t. VaiWMMM mmttifmmata : ia, natanl aice ; ii, part of the nrtMOOnlarged (SO 
timea) ; ie, peripheral part of the t um nm wotioa, abowing the thickeninge 
of tbe primordial walU preceding geomintin, extanding over long digtanoea 
(enlarged 80 times) ; id, central port el Um tuamna OMlMm, sbonriag also 
in tlio eurnerg, where the conlUlM mtlll, tbo thklBMddga fTtlHfH gMUBfr 
tion (eulargwl S(l limp«). 

5. Other qieoiiD«n, with a foreign bodj in the middle, and a new colon; growing 

on tbo mdtM of int» tnamcMiMAioa\» not wuf ■bo^y winigdl 
(80 tinea). 

4, T:>n£;.'ntinl Bpction of tiio tpanf/emmth, die badb in-dUhnBt al^fia of 

devehipment. 

6. Other spiMsimea growing on a foreign bod/. The latter two figures eularged 

SOtiueh 
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PLATE CXIII. 
I1tO]}UCnJ8.LI]IISION]L 

ligllllM 1—4. O llKIMIiA C0M««>Mba< hll> fl ldl i»lpi,pi.<Mi 

1, Var. ratMta tpar*tgetnma(a, specimen from tbe top boda of the middle diriraoaof 
the Produottu-limeetow of Kbnia : la, natanl sin j \h, fracture, aomairiwb 
•nhivea (S tinuB) ; ]«. pot tfOe mrfiMwlHgd (If tfaM t tn««BlUI 
section, tLon-inL,'' (be process of gcmmatloti, the primordial valla bein^, how- 
Ofer, not distiugoishaLle ; \e, tianaverM section, showing part of tbe OBstnl 
■ad periplmfil mmi flwfliidkiBbigaiitiihtpriBioidiilinlbanfvjeaB- 
qioMW; V* oUiine wotioB. Tu latter thiw llgiaxea eolaigvd W tiui. 

Var. ranuua muUigemmata, specimen from Dr. Vercherc'g collcotion : hi, natural 
size; 2i, part of the saifacs mlarged (iiO times), showing the prooeas of 

4i> Lmgitadinal section of n third apeoimen, showing the thiokeniqgi nC Hw pri* 
BMidinl mil*. Xl»ktt«rt«o%inn«B]ugadUtiaMii 
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PLATE CXIV 



PBODUCTDS-UMBSTONB. 
1— t. GuMiitiiiTii roiwij IiomM«^ip.»pt 88*. 

1,8. Sjx^imcns from i\ie upper ProJiictus-Iimcstone of Jftbi: la, natural size; 
\b, part of the surface enlarged (10 time*] ; le, tangential section, the 
primordid mSk not SMagmAMt (eiiia(fel 88 timca) ; li, tnumn* 
wLtinri, shewing part of the central and the yioripheral zones, enlarged 80 
times; ia, anotbci specimen, natural sise; U, part of the surface enlarged 
(80 timea) ; <«, tngntial leetioa with tnwwof tiiaprimoidiil wilh f m wni , 

Mllilgod 80 times ; 2/7, transverse section, ehowinp the peripheral /.nne only, 
•OltiBg the corallites longitudinaily and bearing on its outer surface an 

8. Bpedatai ftwmttia Ctphileipodt-bed of theopper FrDdne fa w-lintMia of Chidra ; 

8a, natural size; 3i, transverse section, «howinp the central and the peripheral 
sones, and on the outer surface an incrustation made up of a specimen of 
l^toMMWfepmdiw, enlMgad 80 tim. 
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SALT-RANGE FOSSILS. 



TL C3QV: 




PLATE GX?. 



PBODUCrUSJJHESTONE. 

ligm 1. C —HB i iX A coHmmn, BaUrth., tp., p. 8W. Unftatial Nettiw «C ■ ■{Nci* 

men from tJie Cop1inlnp'^i(i-V)pd of the upper Ppodactttg-limciitone of Chidrn, 
fall o£ th« holea of boring Mimalg, which not only pierce the tieeae o£ the 
oonl hot also the itonj mmttir fOiag op the eonUitai, atrongij aluged 
(dMotSOtinw). 

2, Onnirnim ajibiiwsts, Wajiyrn and Wontwl, n. «p., p. 87S. Micnwropiral 
sections of a specimen from tho ionrcr Prtxluctas-Iimeetoae of Amb ; 2s, tm- 

longitadinnl aotion ; both itronglf enlarged (abost 80 timei). 

t, 4b LoNSDALEiA I30>1CA, Waagen and 'Wentael, n. «p., p. 897. Spwimen!? from 
the middle Productus-limeetone of Chidm ; 3, young corullitf^g in the prooew 
of do vclopment ; etill lartly without a enl amella, transverse section} 4^ an mkeSi 
cnralliio with two gems oa it, loogitndiaal seotioo* both not very ationf ly 

<!iiIargod (about 20 tiroes). 

5. Hrxaooxklla UKnoATA, Waagen and WentieT, n, gen. et sp., p. 016. Section 
parallel to the snrfaoe, not far from tlic mmlian lamella, nh .ulnsr the (xpnen- 
ohymal gemmation of the tubes of the polypitei), !tron};ly enlar^l (aliont 
80 timca}; from a speoimen of the middle Prodoctus-limeiitoQe of OuUmi. 

fl. IhKW WM UA ORAnn, Waagen and TTentul, n. gen. et sp., p. 919. Tangen. 
tial section slKiwinLj tlu' rri'iii'nchymni gommtioQ of the tobei of A* jwlj^ 
pites, stronjijly enlarged (aliout "id timcR). 

7. MofOiKTPA lUBiouMU, Waagon and Wentxel, n. ap., p. 878. Longitudinal 
Motkm of dw QMamn bon tho lomr Vkodndtw-fimMtoiDoof Amb j straogw 
ly ookigod (dwat 80 tiniM). 
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PLATE CXVI. 
PRODVCTUS-LUOSTONE. 

1. MlCHRLTNiA cf. glomkhata, MrpMy, jv SnV. SjHHitiu ii from the iniJdk' Pro- 
dnctm-limwitone of Month : la, Ui« enUr« conllum, uatunl cixe ; lb, aectioB 
thnngh tha oonUmm, sot wry dfatiaat* dw natonl mm, (Tb* «db (»- 
mri^fti MidJb te wfw wo t rf ott tlw ithole >om«w>Mit too hige.) 

S. LOMntUU vtP.r,At.E\si.s, Waa^n and Wuntxcl, n. h]K, p. 9011. S;H'('init'ii 
Ckhb Hu middla Productua-limMtoae of Vir»al : ta, kteral view, naUiml 
■iM;U,«opTiMr,iutBnlibe; fa^ loogitadiad Mottm thwDgli om «( Ike 
Lomllitcs, juist mc-dian, not fwy ■tiw^ •B]ai|«d (•book 6 tiaei). (Bee 
ako PL CI, fig. 4.) 
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SALT- RANGE FOSSILS. 
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PAL^ONTOLO 



lA INDICA. 



(SuiM I. III. V. Vt. VIII.) 
CBKTACRODS FAO'iL OP SOUTHKRN INDIA, ^ F. BTOL,ICZKA,«my( Vol. I, Pr. I, t ' vUOOSO. 
Vol. I. 'nMC»p1u)o]iod><1861-85).pp.S16. pli. »l(6<W>aMi-). 

II. thi OMtoopad* (1867-68), pp. «)0, pli. 3H (10 i«rU). 
III. The PvUerpoda (1870.71). pp. xiii. U7. pit. &0 (IS pnru). 
tV. Tlx Braokkpoda. KckioodcraaUi, Cionil*. *c. (187S-7)). p]>. v. Ml, pU. IS. 

(S»iu II, XI, XII.) 

THE FOSSIL FLORA OF THK OOSDWANA 8TSTKM, tr O. PBI9TUAKTEL. fMMl Vol. I. Pr. I, »T T 

OLDHAM AID J. MORItlS. 

Vol. I, pp. xtDS. S33, pla. TS. IS69-T9. Pi. 1 : Rijimba Gronp, KAimaliil Uilk. It I : teu, m/iaMd. Pt a < 

I'Unu ftoni OoUpUli. Pt. 4 1 Oatlieri on th* Madriu Cout. 
Vol. II, pp. <1i, lis, pli. Z6. 1876-78. PL I : JnniMie I'loraoC Ktcli. Pt. 1 : lion of Um Jihtlpar Orrnip. 
Vol. Ill, pp.xt. 64-t'14t),pl<.80(9doable).(I-XXXI'f U-Xl.Vll.4. 1879-81. Pt. I : Tlu Flora of tb« TalrliirKiirhtrUri 

bedL Pt. 1 : (SnppL). Pi. 2 : Tbf Floim nt tho Uunada toA I'lnclMt DlfuiM*. Pt. 3 : 'Hie mmm 

(ramelwdHl). 

Vol. IV, pp. xiT. M't-ae. pl^ S5 (S doabI«), I— XXI « I^— XIV.4). ll<8S-86 Pt. 1 ; Tb« Flocm of tbo SoBlh llcwiti 
OondwuM hiMii. Pt. 1 1 Tb« Flora of toioa of the CoaUeUt ia Ws>tcni Beocal. 



(Siwn IX.) 
JURASSIC FAUNA OF KACU. 
Vol. I, pp. i, tt7, pte. 60 (« dmUr). (187S.7e). 'Dm C*p)uilopoda. bjr W. Waaou. 



(Sntn IV.) 

IKDUN PltETKKTIAKV VBRTEBiUTA. 

Voh I, FP. Ti. 1S7, kI*. S«. ISRC— 188S. Pt. 1 (1866): Tli* Vert«bral« Foatilt fratn the Purbct Rorkf, hj T. H. HrxxiT 

Pt. 2 (1878) : The VniebraU FomIU of Iht KnU-MnUri Oronp^ SiB P. Di M. (iaCT KaiaroK a^'t 
L. C. Hull. Pt. a (1879) : UcptilU >iHlB>tnchui. b; U. Lmuia. Pt. 4 (1886): Tk* I.abTri<itba4...nt 
from tbc Bijori Omp, bj R. Ltdikub. Pt. 6 (1886) : TIm BcptiUa and Aaptiibh of tbt Malari and 
Dcnwa gronpo, b; B. Lidbkub. 

(Sbb« X.) 

INDIAN TEBTIABr AND POST-TEKTIABT VKRTKBKATA «y R. LYDKKKER, tattft Vol. I, Pt. I. bt 

B. a FOOTE, 

Vol. I, pp. XXX. SOOi, ^1. 60. 1874-80. Pt. 1 1 BbiaoeonM daecananaia. Pt. Z : MoUr taath and olhrr nmaina of Mam- 
malia. Ft. S: Craoia of Ruaiiuau. Pt, 4: SapplcaiMiit to pt. S. Pt ti SivalQi aad Narbuda 
Praboaadia. 

„ n, pp. XV. MS. pla. 46. 1881-84. Pt 1 i .«iiral>k Rli'moontidai. Pt. S i BoppiMBaot lo awaltk and KaHiada P^ 
boKidia. Pt-SiSiwalik and Narbada Rijuiil*. PL 4 1 tSwaUk OaBMki|iajdalU& Fl. S : Slaralik Sclopdbot 
Snlna. Pt. 6 : Siwalik <nd N«ib«d« Curnirora. 

. III. pp. xxiv. S«4t pb. >7 (1884-86). PL 1 1 additional Slwalik PcriModactrla aad PNboaeidia. Pt. 2 : Slwallk aod 
Marbada Boiiodoal Sidna. Pt. • : Bodeuta and lum Rnminanta from t]M Siwalik*. Pt4:S;<ni>ik HinU 
Pt. 6 1 Uaatodm taath from IVrin taUnd. I'L 6 : Miwalik and Narkada CbotonU. in. 7 : iiiwalik Cruculilia. 
LaccftlUa imd 0}>lildia. I'L 8 1 T.-rtiar]r Fltlic*. 

K IT. rt 1 (IIWQ. 8iw>lik Mammalia (Suppl«m«itt 1). pp. 18, pU 0. 



(Sbbib* VIl, XIV.) 

TERTIARY AND UPPKR CBITACICOUS FAITNA OP WESTKRM INDIA. 

Vol. I, pp. 16-»110«S8S-f91. pla. t + t8 + 6S + lS. Pt. 1 (1871): Tartiar; Craba fmm Slod and Kaeb. hj V. »Toue*CA 
PL 1 (nw 2) (1880): &ni Fcwll OirtU und Alrvoaarin. b; P. Mabtiv DrxcAV. 1*1. 3 (19SS-86) : The FWi] 
BdiiuuUlm of 8)iid, by P. Uabtix Di>KrA<f and W. PnicT Budbic. f»t. 1 : Tbe Cnrmtia Ummmnti baabk 
JiW.4. TlwRauikotatTtaafaiWcalvniSiiul. riu.S: Tlio KirtlwrSrrie*. JVm. 4 .nw> Nari SrriM (nlimaw) 
rkt.S! Tlta a«j (mloenif) Scrka. Ft: 6 : Tb« Makrin (pUoecoe) Bfrin. I'c. 4(1888): Tb« FomII 
EchiiKiM»af Kachk and Kattj war, by P. Maktu DtmCAV and W. P«ao> Sladbx. 



(Sbkix* xiii.) 
SALT-RANQB F09SIL8. n WILLIAM WAAGEN. 
nodoctna-UmaalOBe Orcrup : 1 (1870). PlaeM— Opbalepoda, pp. 7S, pli. 6. 

. „ 3(lMiO|. <iauanipoda aad aupploMBt to pL I. pp. lU (7S-181). pla. 10 («tt.«vi) 

(1 dwol.le). 

K 8(1881), I'«lDe7pada,pp.lU(18»-ai8),pl«.8(iTn-iiiT). 
. „ * (1881S-MV. Bracbiopodn. pp. 44S (SlS-770). pla. AS (xxT.liixTi)i 

., . 6 (1886). Brjratioa— AniwUda— BchinodarBata, pp. 64 (771-BS4Jv pla. 10 (IxitvU. 

xeri). 

6(1886). Cia)aotcraU,pp. 90(8*»-SM),p]a.«)(xcrU-eiri). 
Tlw priat Siad for tlMta publicatiou it 4 aanaa (6 paaoc) par aiaclr piat*. 
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fialdi uf tbe Naira ililU, pp. M. 
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Vol XIX. rt. 1. 1883 0"""' 2 ""-^ ■ T''* Ca«bar Kartbqoak* of 1 869. Pt. 2, 1883 (prw* 1 Be) i Tbrrmal aptioga of India. 
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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA, 
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FIGURES AND DESCRIPTIONS OF THE ORGANIC REMAINS PROCURED DURING 
THE PROGRESS OF THE GEOLOGICAL SURVEY OF INDIA. 

PUBI.IBHKII BV OKI>gR Ot HIS KXCKLLKNCT THB QOVBRNOR ORMKRAL OP INOU IS COtmCIL. 



Ser. Xin. SALT-RANGE FOSSILS 
by WILLIAM WAAGEN, Ph.D., P.G.S., 

Pro/ettor of Mineralogf aitd Geology at tie I. R. Germam Polgitehme VaiveriHy of Prag. 

I. PRODUOTUS-LIMESTONE FOSSILS: 
7. COBLENTERATA— AMORPHOZOA— PEOTOZOA- 

WITH PLATES CXVU— CXXVHL 
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man* it mumnixn a* •onwaut raonxa, tnu, a. uaoiM mn^ tugmt. 



FB0DirCinS-IIMB8I0N&-0(ELBNTBKAIA. 9» 



Class : HYDROZOA. 
Order: HYDROIDA. 
Sub-Order: H VDROCORALLINA. 
Family: C(ENOSTROMID^, Wa;i-en & Wentzel. 

In taking up the study of the Sydrozoa, we encountered nearly insurmountable 
difficulties, aa ererything we took in hand would in no waj agree with things 
ahvadf dflNrfbed; aran illta m bad eztnded our ikodiei to iiBwrnkn ■pedflMBS 
of true StromatoporicUB, we were not much better off, as s eye ml of the characters 
which had till then been oouidend essential to the StromatoporideB could not be 
so recognised by us. In Zittd'i Handbool^ aa wall aa in Nioliolion and Murie's 
long paper on the subjeot, the Siromatoporidm ate desorflMd aa composed of com- 
pact concentric lamclhe, support^i'd on vertical pillars or rods, and leavini^ betwfcTi 
them room for the sarcodic substanoe of the iinimal. Though it cannot be denied 
that in certain forms* such aa MUptaciinia, FarkeriOt Zi^hitia, eto., aoch laminn 
oooar, yet in AbvauMk^Mni praper w» WaaanateoniiBaa to 

havinsj felt very uneasy on this aceount, and 'with great reluctance we accepted the 
fact which presented itself to its, and which ooold not be denied, though wo made 
preparations over and orer again and wmininiwt all our matarfads repeatedly. 

We maA than divide all tha fonna tiiataxe ocmsidered to be more or leaa aaariy 
related to 67rf»»ia/o;«>ra into two largo groups ; viz., forms whose skeleton consists in 
reality of mon; or less oompaot concentric lamellae, which are irregularly but not too 
frequently perforated, and an avpparted CO Terikalptlbra; and, on tbe other hand, 
fonna whoaa dnkton ia eomposed of variously bent trabeoid», disposed more or kaa 
distinetly in concentric layers, and leaving between them a system of ratioalato or 
more or less vermiculate canals. 

It ii<n]j1ihB latter that w« oonrider as lielonging to ilie AirmnoiofMrMe in a 
wider aenaa^ whilst the former compose a group that we consider with some heaitn* 
tion as perhaps related to a tsjrtain extent to the JI'jdractinidcB and allied forms. 

The observation that the skeleton of Stromatopora is not composed of compact 
Imn flii, bat of aaooeasive sets of tmbeonlaa arranged mora or leas in one plane, so 
fhaft in sections vertical to the surface of the hydrophyton a dbtiiiot lamination 
appears, which, however, does not exist in reality, but is only an apparent one, has 
been recorded already by Carter (hexactinellid structure), Bargatzky, and chiefly by 
Eugenia Botomkob who in bar daaeriptioii of tibe ** Stoomatoporen dea maaisdwn 
Barons " says that the Sttomatopora (wUbh are taken by her to be Pharetronet) 
consist of horizontal, wavy, concentrically arranged rods which send out ofYshoots in 
a vertical direction and are thus united, leaving irregular spaces between them. 
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(Stromatopori Dovonskoi Sistcmi Eossii, page 11). This deiiiution comes very neiir 
the truth, m we iImU pNaentiy bave oooaatoa to deoioutiate. 

We start in the description of the different parts of the Stromaioporidee from 
Slromatopora concentrica, of which Rpecies excellently preserved specimens are at our 
disposal. This species is on several accounts of great importance in this question ; 
lint* lieokiiM it fa the ^^pical ipedM of ihe fmuB (and not Sir, peXgmarfhm Odf as 
indicated by Nicholson) ; and| Moond, because in this species the so-called lamellae 
deviate but very little from the horizontal plane, and cjin bo brouu;ht easily within 
the piano of a section for tolerably large distances. In our considerations we have not 
hid ao modi sInh on natonl anifkoea aa on mioroaeo|iiflal aeotiODa ; aa in the former 
the original condition seems to bo in great part considerahlf aflsoted \^J the proceae 
of foesilisation. As we had already occasion to state in thedetoriptioaof the Monti- 
culiporicUe, the minute openings of the single cells are T«ry frequently oleeed on the 
aarftMe Iqr an aeenmnlation of apany oaloaieoua matter* vldch meetly praeente a 
somewhat convex or hemiipheiical outline, and of which it is up to the present not 
certain whether it is of organic or inorganic nature, though tlie latter is more 
probable. Quite the aame peculiarity we find again repeated in the Stromatqpondw. 
The qiaoea between the ringle teabeonliBb vUoh ought to appear aa pona on the 
natural surfaces, arc mostly i;Iosed by soflh ft aeoonulaiy depolit, and thia ia tifeB aame 
in calcareous and silici&ed specimens. 

A peculiarity of the Stromaioporida that preaents a great obatade to the right 
ioteipirataiion of mfanoeoopioal aeetiona fa tiie 

tinotion between the matrix and the different parts of the skeleton, which difficulty 
originates in the circumstance that the matrix presents in most cases nearly abeo< 
lutely the leme pattern as the trabeoute el ^ alwletoii* and iidepends eolely on the 
mode of prewrratiai, or on the lerrel taken by a seotioQ, whether the oEiieor the other 
is more conspicuous. Even the most acute observers (as for instanoB Quenstedt) 
seem to have fallen into errors in this respect* and to hare described as skeleton 
in one aeotion what has been taken to be the matdr in ano&er (compare : Quen« 
atedti Petnf . DentadiL, ToL IV, pert 1, pL 141, figs. 10-11). There is one ohacaoter 
by which the tnioecuUe can he unmist^ikahly reco2:nised, which is, however, only 
rarely preserved, this is their minute structare. Already Baron Rosen has drawn 
attention to bhiok poinia vithfai the anbatanea of the dUEsient parte of tiie akeletm 
of a Stromateptra, between whiolieiAead very line dadc Unas, forming an eztxemely 
fine net-work of irregular meshes. Nicholson seems not to have observed these 
features, and also Bargatiky has only a very incomplete idea of them. Aa f ar as 
can be made out tram bis figures, he in aone eases apparently mistook tiieae dark 
■tradtiiml parte, imbedded in the anbatanee of the trabeculse, for the tmbecnlm 
themselves, and came so to very curious conclusions. Baron Rosen took these 
thmgs to be tlie remnants of homy fibres, and therefore considers the Stromatoporida 
as homy sponges, wldbt ffittd in Us Handbooic deacrlbea oraoka within ttwanbatanoe 
of the Aioletmi in the section he examined as minute canals, and identifies them 
with Boaen^ hocny ibm. We ham onzaelTea found theae objeota pnaerfedin a 




PBOBirOTlTS-LnfBSTOKB.— CtBLENTEBATA. 



9917 



beautiful manner in a specimen of Stromatopora coneenlrica from the Elfel, of which 
we lam flgnied horiiontal and Terttal Motion% FL OXX, llga. 4 A S, iwl 
nature of them did not become quite clear to us. It does not seem that they an 
oanala, as the matrix of the whole specimen is a white calcspar, and there is no reason 
why jiut theae eztiemelj fine canals should hare been filled by a black matrix. It 
nte sppaiB to u M tkHe linei «• pifte Of tlw aabateaes of 
of % darker colour, or different in density. It is now very remarkable that we have 
loand absolutely the same structure to exist within the substance of the skeleton of 
• zeoent Jftllqwra, pveterred in the Zodogtcal MBseamof the UniTeisity of Prague 
(ElXXI,fig.4). Bntin IMi CMC alio we aw ttPiMa to alrte aaything paiikoter 
about the aatim of tlMse objects. They appear black and bat little granular eren 
with the s trongeet mgnitying powers, and do not appear to be canals. Also in this 
case it seems to us niMt probftble that Vimj are oon^iosed of ealatraons matter of a 
diffetant wlour. The femainder of tbe akeleton ie of a finely granular teztoN^ 
HowOVer this may be, even if these linos wen* produced hy borino: animals or plants, 
they are always an unmistakable sign of the parts bearing them being really trabe> 
ooIsB, or parte of the ikrieton (and not of the matrix). 

"WSSbi the aid of tUa ohancter, we are now in a position to positivdy aaaerl* ia 
our sections of StronuUopOf eonceniricn, w hat is matrix and what Is skeleton. The 
iection. Hi, CXX, fig. ^ asle&ds parallel to the surface of tbe hydrophyton, and just 
eala one of the ao^caUed eonoentrie lamellae, ao that tihe lameUa ftadf falls within 
the iikne of tiie seetion, and we aee that the lamella ia no real lamella, but tliat it 
is composed of variously curved meandering trabeculte, leaving irregular spocee 
between them Med by matrix, whioh again exlubits about the same character as 
tiie tmlwenbe bat forming mora isolated spota. If audi a aeeiion is gronnd down 
a fVf little further, the whde aapeot is changed. The apaeea which formerly wen 
occupied by the trabeculse are now taken up by the matrix, and where formerly the 
matrix was observable the trabecular arc now found. In other words, whilst with- 
in the horiaontBl layer of trabeonlse (generally taken to be alamella) the tnbeenba 
are aU continuous, and the matrix occupies separated masses ; in the apooea below and 
above Ibis horizontal layer of trabecula? the matrix is continuous, and the trabecula 
appear as isolated spots. The picture remains nearly the same, but the substances 
baTeebanged. It is quite tiie same in seetionB -rar^oal to flie anfaoe of the hydro* 
phyton. We have figured such a section in PI. CXX, fig. 6 ; we must, however, remark 
that the figure has not been placed in the right position by the artist. The horizontal 
layers of trabeculsa extend in the direction of the large black spots, placed vertically 
in the drawing. The aeotion is again placed so that m many dementa of Vt» akde* 
ton as pofisible fall within it. We see the horisontal layers of trabeeulffi extend over 
the whole length of the 8e<!tion only rarely interrupted by ascending canals, filled 
by white matrix. The so-called interl&minar spaces appear as more or less isolated 
yMbb spots of matrix. If again tiusseetion were groood down a TeryUttle, the whde 
aspect would be changed; the white asfacix woald ttm form continuous maasea; 
s.e., the "intedaainar 8|MMa*' would appear m oantiinaaa bociaontal laycfa, out- 
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aeofeed togeEber bj vwliaal eaaabb whibt the tmbeeoln^ of wbioh fhe akflletoB b 

composed, would appear as isolated gray spots within tlia wlvte majtnx. 

From this it appears beyond doubt tbat the matrix can assume absolutely the 
same features as the skeleton, and that it is often almost impossible to distinguish 
between fhe two. 

As the result of the whole consideration, it follows that tbe entue akdeton of 
the Stromatoporidi is composed of irregularly bending trabecuhc, arranged at inter- 
vals in concentric layers, producing in vertical sections tbe appearance of a frame- 
irodc of 9qm» meahei. Tbew la not a tmee of oonqMofc oonMiilrie UundlM. Now 
fbia eonipoHtUm of tbe skeleton of the Btromatoporidt hf numennia timbeouIaB 
enofly agrees with what we have learnt from Moeel^ as existing in recent species of 
MUk^ora, which also consists of concentric layen, thongb not so distinct as in 
SInmatopora, and oadh lafnr ia oompooed of nimienMia variooa^ banding tnbeonlab 
leaving between fbem canals of the same description, occupied by tbe cmuiaare. 
The minute structure of these trabecultc wc have found in at least ooa q^ieoka of 
recent MiUepora to be the same as in the Stromatoporida, 

What baa been aaM np to fhe ptaaani appUea difa^y to thaw fonna of AIN^^ 
poridt which show a "rectilinear structure," as it has been termed by Carter. The 
forms that bear " curvilinear structure" are still far more easy to bring into accord- 
anoe with MiUepora. The teabeculsB extend in these forms in all directions, and 
ao agree tnefwytaqpeot with what wo see tooeonrin weent J BII ^p ow i , lAetbe 
latter, the Siromatoporida with curvilinear structure also show an indistinct stiatU 
fication within the skeleton. The forms with rectilinear and with curvilinear strac- 
tnie are, however, not fundamentally different, as both modes of structure can 
oBonr aomatinwain one and the (Mune apedmen (aae oar PL OZTII, flga lotd). 

The curvilinear structure can also take rm extreme form, when the skele- 
ton app(!ars as a compact calcareous mass without any trace of stratification, and 
pierced by winding or vermicular canals in all diieotionB (see oar FL OXVIII, figs. 
i«,4l). Bat eron tiih mode of atroeture has ita roproeoptatlre in a recent gpecies 
of MiUepora, the one figured by Moseley from Zamhoaagan CHliUilltDea), of whioll 
figure we have given a copy, PL CXXI, fig. 3 e. 

Also Sporadopora baa a atmilarly disposed iialatoiL (A oopy of Mr. Moseley's 
igOTO ia given in PL OXXI. fig. 2.) 

After having thus found that there is no fundamental difference in the trabe- 
cular atructure between tbe skeleton of the Stromatoporida and that of the recent 
JfiUqMTW, we most now^ direet our attention mare partieahuly to tbe oanab which 
an oeoapiad by tbe cccnosaro in recent forms. We can kam only tta iM n ditifl u 
of the ooenosarc in fossil forms by the atndy of the matdz now ooenpying flia apaoo 
that was foimerly taken up by it. 

In the deeoription of tbe trabecular pert of tite skeleton, ve bare aeen that there 
remain between the several trabecnlaQ free spaces which in genenl duipe enw^y 
resemble the trabecule themselves, only that they are often somewhat more slender. 
These form canals which have served for the reception of the ctsnosarc and compoee 
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a system of regular or irregular meshes, as the case may bp, being exactly simi- 
lar to what has been figured by Moseley for MUlepora. At the plaoea whew several 
bianobes meet» these canala show not larely slight expansions of a nnmd entline, 
whioh be twned ampulte'Iike (oorniiara PL OXVII» 1 Simikr expan- 
sions, thou£»b perhaps not in the same degree, arc to be found in the canal system 
of the Siglatterida, as figured plentifully by Moseley, and also to a certain extent in 
MUepora. llustortDOiu, athnriiiibnliteiirTtn^^ 

to all forms of Stromatoporith, m we hara oiroomscribed the group above, and it 

shows clearly that all these forms must be more or less closely related to each other. 
Nevertheless there exist, on the other hand, differences more or less noteworthy 
between single forms, and these ehieflj find exptessiaB in the oanal-aystem ; as in 
certain foimB at the side of the reticulate or vermiculate nunnte canals there appear 
also larger ones which arc absent in others. These larger canals, which exist in a 
gieat many forms, are of the utmost systematic importance, and require more par- 
tionkr oomiNleration at our hands. The first who recognised the extreme import- 
ance of these canals was Carter, whoso ingenuity in tlio definition aod comparison 
of fossil remains with living forms has alnady often led to discoveries of the utmost 
interest, and who also in this case hit again on, or very near, the truth. Nobody 
lieftaiiehimhaddreaaiedof assockting theAbwMtopori^ and 
no sooner had Moseley published bis admirable papers on MUlepora and the Stylas- 
terid<e than Carter recogaisod the near affinity that existed between these forms and 
the 8ttvmaioporid»t and gave up lua old opinion that the latter were related to the 

Theae larger in:ils, which are to be found in most of the Slromatoporids, have 
▼ery appropriately reccired from Carter the name of " Attrorkita," and it is to these 
that we now wish to draw the attention of the reader. 

llie astrarhiia were flrat oadly described in a apociea firom the itmaka Hbm* 
stone of Daitingl«atiiiridflhOarte gave the name of SkrmtOeform i t a rt is yfe a- 
emit. 

The figure accompanying Carter's memoir is very instructive : it shows the 
aatroriiiaa to he ecmpoaed o< saeoesaifa aariea oC ladlathig hnmcliinf caaalap 
which unite in aococssiTe centres, of which one follows directly above the otter, 

whereby an irregular vertically ascendinef tube is formed. The radiating canals are 
not horizontal but sloping, slightly ascending towards the centre of union. Similar 
oaaab had been abeaify obsersed and described by Nicholaon and Mmie^ bat theae 
authors state that only in some cases a median, vertically aaoending canal is formed. 
Also Dawson mentions these canals, and afi&rms that in the centre of the radiating 
groups they are connected by vertical " tubes or groups of tubes, penetrating the 
wlM^inaaa." AftevwaMte, bowevw, he faUa into the error ef briogfagtbesaTeitip 
cally ascending canals into connection with his supposed hollow pillars — asuj^csttion 
which is absolutely wrong, as in the whole skeleton of a Slromaloporid there is no 
part that is not solid. Srom all (his it appears that vertically ascending canals are 
by no naaaa of nre oooumioa in the SIrmateforidi, and that tiiaaa an moaUy 
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aituated in tbe centre of lutiorhin. We mn able to mtlM Um aaim olmrvttlioii 

in tbe materials from the Salt-range, where all the species possess such vertically 
aaoending canala. The radiating canals are in aome caaes not ao diatinotly developed 
in tiie 8alt*range ^peeiM. TluMigb Ifr. OMrtsr m tin vlnfle adhne* to t]ie o^nian 
tliat the Stromatoporid* are allied to tbe IKUeporm, yet be letniiM off and on to Us 
old opinion of the«' fossils beint; Ui/dractinifV, and thus compnros the radiat- 
ing canals of the astrorhisa to the grooved venation of Uj/draoiinia. We think 
tb»t mob m eoBipariiwn eaimot take place, though Bargatzky also advoeatesit. 
Tbe grooved venation in Sgdractima is occupied by the coenosarcal stolon tubtila- 
tkai, from which, at the points of division, the diiTortMit sorts of zooids arise. This 
itokiial tabulation forms part of tbe skeleton of Uydractima ; it ia composed of 
tnbM with compact trails, and the greater part of the ooBnonro ii endowd in tbeee 
tubes. All this is diiTerent in the radial tubes of the Stromatoporid*. Tbey are 
tulK-s witlioTit walls, niuiify indiscriminately, becoming at the same time thinner and 
thinner, and are very often at last entirely dissolved in the general tiasoe of the 
eoBDiDHio, which on ita part fonna windbg canals aiovnd tbe different parts of the 
•kdeton, as has been stated above. They form tlic means of inter-conununicatifni 
between the single zooids projecting from the hydropbyton, and either unite the 
ladiating tubes of adjacent centres directly by their liner ramifications, or by 
meaiis <^ the letiflidated canals of the general ccenccare. 

If we restrict the term astrorhiza to the single type that has been described 
by Carter under the name, it would not embrace all the modiCcatioiLs v/hich arc 
presented by similar organs in tbe Stromatoporid*. In the forms from the Salt- 
range there cooor two other typea, which are not of less importance. There is first 
a typo represented by our new genus Dujeclopora, having vertical c&nala connected 
at intervals by horizontal, rot sloping, canals. These latter are not arranged in 
groups on the same level and thus forming star>like figures, but are placed singly at 
dilEneat lerdt, and having different direotionfl. The second type, represented hy 
onr new genus Irregulatopora lias, besides the coenenchymal tubes, largo winding 
canals, of which it is very difficult to dcrido what art! vertical tubcc and what lateral 
^sauals. Star-like figures are al&o not produced in this case. 

Tet anothw one seeniB to oocnr, whidi baa, however, net been obiemd bgr na 
in natnie; it is that of star-like canals without the presence of a vertical nanwl 
uniting the successive centres. This soems to be tbe oase in Strom. attniUt 
Eosen, according to Bargatzky's indications. 

Lastly, in. aome ianna, like S^rmatOopent toneenbrieat eveiy tmee of brge 
eanali is ahcent, and the whole bydnpl^toa eonaiits of nothing bnt ^i^nH^iumal 
tissue. 

If we wish to ascertain the nature of tbe organs represented by the ditlerent 
eaaala, we can best start from the geniM ^t^^tkporti mentionfld above and repte- 

sentod on our PI. CXVII, figs. la—/. The vertical section drawn in fig. le shows in 
the left hand corner one of the vertical tubes cut longitudinally. About in the 
middle of its extent we see a kind of tabula, and to the left of it one of the hori- 
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zontal canals that unite with the vertical inhe. Higher np another of the homontal 
canals ia Tisible, but hero alroady the vertical tube faUi out of the plane of the 
«eotiaii. If weiioir oompwe tlua wotkm with the copy of Mr. Moeeley's figure of 
MUlepora, given on our FL OXtX. ilg. 4>£w oompttkon'siakeb waftnd ataoMtoom- 
plete identity. Tho vcrtion! tube corresponds to the tube of the mouthed zooid in 
Moadeiy's figure and the horizontal canala to the " main canals," as they have been 
oallcdbjlEoeelef ;iratUnk1iimitoHiBoloogerbe doubted that in gmeral the 
vertioal tubes in the Sfrommiaporkk coitmpcBaA to the aiboiea of flM MMBida» and th« 
•tar-like oannls of the astrorliiza to the " main canals " of the Millpporidee. The 
analogy between our genus JJitjectopora and the other genera of Stromatoporidt 
is twy atriking. If m take onr Bsir gnrai (hrUrina, figured m. PL OXViII, fig. 1, 
and PI. OZZ, fig. 8, we see on the first of thoite pktss in fig. lb and on the aeoond 
in fl». 3, one of the astrorliiza as well developed as it can be seen in a section. 
They are in all respects identical with what we see in JH^totopora, with the 
floto exeeptioD fliat tiie btenl eaiiali an horiaaiitBl m the laMar gennaaiid 
strongly sloping in Carierina. It is quite the same in all tiiofle Biromaieporidt 
which bonr astrorhiza, but which show at the same time a regular rectangular 
framework of trabocuke, and which have received from Winchell the name of 
CttnoaAvflMt Ami^Hlaftjptffe it araiewhat more remoTed from tiie general type, as 
in this form vertical tubes and lateral canals can barely be distinguished. Never- 
theless tliis also belongs to the same type, and the whole number of forms we have 
mentioned up to the present belong to (me compact group, which iBas a whole more 
or Imb nearly related to IfiUQMrw, and araat ilias be oonaidered aa forming part of 
tiie Hydrocorallimm. 

In oil these cases we have not yet spoken of the tabula;, which are said to exist 
in the tubes of the sooids of MUlepora, and which off and on are also observable in 
fosaQ foraia. We hare llgoied aneh tab«da4ike thinga hi IH^MUtpora (PI. CXVll. 
fig. 1 e) and in OMirAia (PI. CXX, fig. 8). but woKgnitOiayttltira Were con. 
vinced that they are generally not tabulae in the proper sense, but more or less like 
trabeculae which cross the cavity of the tube and have fallen by chance within the 
plane of flie aeatioB. Nevertiielea it ii ipobable that theae tiabemilar atraetmea 
hare aerfed for the same purpose as the tabulse in the tabulate corals, that is, to 
shut off the lower part of tho living animal from the dead parts of the skeleton. 
We are not quite certain whether or not in JUiUepora itself the so-called tabulse are 
abo of ft tiabeoalar nature* at kaat to » eertain istent. 

In recent species of Wllepora the living part of the hydrophyton is extremelj 
thin, not more than 0 5mm. If then tho zooids at each stage of progress of growth 
of the hydrophyton were to depo&it a tabula behind them, tliese ought to be ex- 
tremely numexoos. This is however not the eaae, neither In MitUporm nor in the 
fossil forms, so it seems that only exceptionally arc such formed. 

If we thus consider the vertical tubes of the astrorhiza as the cavities into 
which the sooids rotreated, we must bear in mind that only the uppermoat parts of 
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fhMe tabeijiiifclidoirtliirarhoeof fhe bjdrophyton irm oooa^ed hf tbo liying 
yirinJ^ wbflit all ilie remainder of the skdeton was dead. 

This goes far towards tho ezpIanatUttcl tiwnoMHiiing f«iniw ot 8irmatopari4$t 
in which rertical tubes do not exist. 

Hmm am two groups distingoislialila uttoog theaa fbnna, one wttli atR^•lMped 
canals {Sirom. a9troiit$ Boaen) and one wiibont these canals. 

That tlipso forms are mosnntimatoly connected with those premusly treated 
of, nobody will deny. They possess absolutely the same trabecular skeleton, only 
fhe Tflrtiaal canal* am abaani Tlma, it h octnmely probaUe that animab of the 
same class have bnOft up both sorts of skeleton — in this case animals very neariy 
related to Millepora, — and that the difference between the two classes of Strotnato- 
poridt conaiBted solely in the circumstance that in the one group with rertical tubes 
tile single Kxdda eodd he retracted wHbin these 1ioh»b whDafc m the other group, 
iriQumt vertical tubt», the sooids could not be letneted iritUn ilie akaleton, and 
were only imbedded in soft tissue at places where groups of coonosarcal canals 
' united (see PI. CXXI, fig. \b). Prom this consideration, howeTer, the extreme sys- 
temaiio importance of the aatrartiiM and oomqponding organa ia obvioiu. Ereiy 
one who wishes to sob^Tidetlie l^tmmtoporidt into minor gRNiin amt atart from 
this cardinal point. 

According to what has been said up to the present, the StromcUoporidt can be 
diridfld into two fSsntlUes ; the Oiaww ilp a nWa -with Terfioal taheab into whkSt the 
zooids ciould retrat^t, and the Sirmt4qpaiidi^ irfthont sooh Tertioal ctnab, oonaiBt- 

ingonly of a trabt?cular skeleton. 

It is only natural that other obaervers, starting from other considerations, came 
to quite differant naoUib ViA that their aysteraalfo amngement of the diflecent 
forms must he changed to a certain di i^'ree, to fit our sub-divisions. Since Baron 
Knscn's admirable paper on the structure of the Stroma (oporids, several clossifica- 
tioQS have been published, as by Nicholson and Murie, by fiargatzky and by Euge- 
nia BoIomkA ^The ftrat have eonaidered the SIrmMtepotidf aa calcareous sponges, 
the second as Ht/draclince, and the last as Pkai^one*. 

The first and the last of tln^se ojduions arc not fundamentally different, aa the 
Fkaretrone* are generally also considered as calcareous sponges of a certain sort. 
Howtoevet tUa may he, NidiolMm and Marie ime not 'ray eoDflideat in their 
identificatiott of the Stromatoporidt with calcareous spongea. ffhey say, p. 231 of 
their paper in the Linnean Society : " In all tho known Calei$pongi^ the skeleton 
consists of free spicules, which arc never amalgamated or fused with one another, 
and trUehf ibefefoie, never form a oontinnoaa fnme-'woriE* howerar densely they 
magr he pabked together. In no Siromatopond, however, have free calcanooa apt- 
cnles ever been detected by any observer, and the skeleton is undoubtedly a more 
or less continuous one. If then we were to accept the view that the SlromatO' 
|Mrid« were really lefainlde to the oalflueaaaapon^ 

thaiy flonatitnte a apedali ifeeoliar group heuing n idation to the tjidcil (MMqwn- 
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gite somewhat similar to that wliich the Lithittid<B or MeieaotiiieUida of the pre* 
seat dflpy bear to tboM ailidous sponges in which the ipionlea are not united or 
Mldmd together (flbm««amCiMl«rfa^ Theopinioa 
exprcsspd in these sentences is perfectly sound, so long as the skeleton of the Strch- 
matoporidt cannot be brought into accordance with any other group of animals 
without another assumption, but aa aooa as an affinity can be directly established, 
Ifeaan. Nicbolflaii and Murie'a ummptiaii must fall, and the BinilMity be t weea 
the Calci»pongicp and the StromatopoHiU can only be considered as an apparent one, 
and not as existing in reality. Now, we have endeavoured to show ou the foregoing 
pages that there exists a real aflbiity between tiw Siromaioporidt and the IRUe- 
porm. Tbk afflaity ia act only a myarte t by rimilaritiee in the stroetuie of tlie 
skeleton, but also by the discovery of tninsitioml foniM betveen tile tfPO groupi in 
the Productus-limestone of the Salt-range. ■ 

Under the same head falls also Miss Eugenia Solomko's opinion, that the 
l ^m n ah potiit vew PJkerelroMet. She aleo me not in a poaitkii to giro praof of 
the existence of calcareous spiculsc; in the Stromateporidmt a 'oihttaetflr which is 
eeienUal according to Zittel and Dunikowsky. 

More di fflonilt v it to dBqHovs the opiDHm lanneily held by Mr. Carter, and 
laidy accepted by BM^tsky, that the Slromt^eporitb were Eydraetitdw, though 
the difference between the two is in reality TCry f^rmt The hydrojihyfou of the 
Mj/dractinue commences with a tine tissue of dhitiuous tubes, in which the cceno- 
saio is emdosod. These tabes, or stolons, which can in some oases also be calcareous, 
are separated from each other by vide spaces ; in the Siramaioporidtt on the con- 
trary, the canals containing the erenosaro are kept separate hy solid calcareous 
tiabeoulae, forming a continuous skeleton just as in the MiUeporidt and Stfkuterids. 
AUman's indioatlon that the enter side of the ohituMNM shdeton ol Ifydrae- 
Hmkt was covered by soft naked ectoderm has been refuted by OfObben (Bitlgsber. 
TVien. Acad. d. W. 1B75) in mneli detail, and he has proved that in the stolonal 
parts, as well as in the large and small spines, the ectoderm is contained within the 
chitinoiis oQiveiing; even the interiaminar spaces aie piobaUy without ccsB0san& 
The large and small spines an; considered by Orobben as the dirsllings of singolariy 
metamorphosed zotnds, which have received from him the name of skeleton zooids. 
All this does not obtain in the Stromaloporidce. If Bargatsky compares the poly> 
gonal mtiealation, which appears sometimes within the trabeoahe of tte StnmatO' 
porid$t9Bd which we have figured, PI. CXX, fti,'. 5 b, as equivalent to the poly>,'()nal 
mesbes produced by the stolonal tubes of the hydrophytwn of ffydracdnia the 
error is obvious. In Stromatopora this dark reticulation is probably occasioned by 
difEeinnMa in stmotoie or eoknr of the ealoaMons moisos composing the skeleton, 
perhaps made visible only by aeeODdaiy processes, and the spaces between the darlc 
parts are filled with the calcareous substance of the skeleton, whilst in Hydractinkt 



the stolons are separated t rom each other by empty spaces, or a tine film of chitinous 
•ahstanoe. Beam all this it appeaia that the dilteeaefr of the airmmkfafid^ 
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and the JEfydraeHmta to very <xmiidenble, vhilst on the other hand tiw umilaritj 

to the MiUeporida is striking. 

If then tlie general opinion held by the above-mentioned autbora cannot be 
retained, the sub-divisions of the whole group founded on Btieh emoeow supposi. 
tionn can onlj be aeoepied with g«B«t oautkm; and thuB alto the genen intioduoed 
by Nicholson and Murie, as well ns \)y Barj^atzky, cnn apparently be only partly 
retained. By Nicholson and Muria the greatest stress is laid on the condition of 
the retioolated put of the ikdMan* wbiefihsr ft to co m poted flt dtotinot laym or 
not, Ao. We have wsn abof» that the leiniittlum Ib of miiK» importanoe, and 
that even in ov.r- nnd the same specimen the trabeculie can be partly arranged 
in distinct concentric layers, partly not ; and thus we cannot accept the diatinetioa 
as dnwn betweoi ^romUeform and OUMirodietgan. The geiuu PcoAfflroNMi we 
had oundTes ooeadon to doaely, as, if we are not much mistaken, the 

apeolnien of Stromatopora conctitr'trn •n-olinve fiffurcd in PI. CXXI, fi?. 1, must be 
ooodderod as belonging to this genus. We iiavc found that the singular structure 
of PoehjfatrmM to simply produced by a peculiar preaerratioii of oertain ipewaaeM 
of different spedes of Stromat<tporo, inasmuch as in such specimens certain aoiMB 
of the skeleton arc fithcr entirely or partly converted into a ferruginous matter, 
whilst the remainder consists of grey limestone. The transformation has been most 
oomplete along tiie margins of the speetmens, and less so in the interior. Thus* in 
the vioiniiy of the mart;inH, the nmall zones separating the calcareous layers fitoilL 
each other consist exclusively of ferruginous matter, which very easily decom> 
poses by weathering ; and in consequence of tills the lateral surface of such speci* 
mena aoquiies a phdted appeanmoe, as has beea figured by us, PL OXX^ fig. 1 a, or 
by Nicholson and Murie in the Journal of the Linnsean Society, 1879, PL ^ fig. S. 
In seotioTis, in these marginal parts of the specimens, these ferruginous zones appear 
either entirely empty or only occupied by a compact ferruginous layer, so that the 
thifik ealoaieons parts appear as if not united by 'vertioal piUan. More towards the 
intenor of the bydrophyton, however, the ferruginous layers become less continu- 
ous, they are often traversed by calcareous trnhfH^uliB, and one easily recognise that 
originally the feiTUginous layers were of the same structure as the remainder of the 
skeleton, aitd that they only have been Iwongbtinto existenoe by a aeoondary teane* 
formation of the mineral substance by which the whole bydrophyton was fossilised. 
Now, it is not absolutely necessary that such transformatiou should result in a ferru- 
ginous substanoe ; other changes may supervene ; but in every case, by such chemical 
piooeasea, the appeannoe to brought about as if the speetnen were oompoeed of Ihtok 
rather oompaot calcareous layers, separated from each other by tliin laminse, in which 
nothing, or very few elements, of (he skeleton can be observed, thus giving to the whole 
the appearance that has been described xuder the name of ^achi/$troma by Nichol- 
son and Muzto. Thto to dialinetly denonstiated by onr figures Fl. OXXI, fig. 1 e, 
and PI. CXX, fig. 5 «. Thw, itappeara that PeeAf ilroaia is not a genus of indepand* 
ent TaliMt bnt must be merged paiily into OaMtiromtt partly into StrmaUpoim, . 
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AnntW gmu enated Nicholson and Murie is Stplodictf<m. AeoadiBg to 
fhe fignres given in the Linnaean Society's Journal, it seems that very diffw'nt 
things bare been subsumed under the name. The species that has been (quoted a« 
type speein is ifttlMr imperfectly knowii, as the figures giren an drawn oa too 
small a sosle to allow of a distinct reproduction of the characters. We think that, 
so to as can be mnde out from tlx'se drawings, tlic fii^uros 4 and 5 of Slylodictt/on 
wlmtmnte represent something of which we cannot judge, but which loolis very much 
Uks LabeMttt whilst tin other flgnies, ohieflf thoso of Stjftodictyon retiforme (fig. 
1—3, PI. 3. Joum. Lurn. Boc ZooL. Vol. XIY, 1879) point to qoite different afflni. 
ties. It) tbiH s|)»N»ie9 appear ronl concentrio plates supported on vertical pillars as in 
jEUiptaclinia or Circopora, which we ahaUhareto describe later on in the text, and 
thus this Stifl. rcli/orme bdrags to that gnmp of forms whidi wa hav« separated 
aboTo entirely from the Slromatoporid§ and whldi we have dsaigmkted as perhaps 
somewhat rclatf<l to the Jlydractiniee. 

Of the remaining two genera of Stromatoporidt emended or described by NichoU 
son and lioriei StrotMtoeeriim HaU, and IHetifodnma Nhiholsan, we cannot judge, 
as figures and d«'s< riptions are not sulTu'ieatly explicit. "We shall, however, recur 
to the latter genus in discussing Solorako'H classificiition of the Stromaloporid/t. 

Only Cannopora, Phillips, with its allies, Diapora, Bargatzky, and Farallelo- 
poro, Bargatzky, require yet some nottee. F. Boemer has sbea^f, some tfane ago, 
expressed the opinion that Cannopora was nothhlg Imt a Syringopora encrusted by a 
Stroynatopora, and Bargatzky's figure of Cannoporn placenta does not quite re- 
move such a suspicion. We bad ourselves no occasion to investigate the minute 
stmctoze either (rf Osatiopofw « <tf Jfapora, and therefore we oaonot pass a definite 
judgment on these things; hut if one considers the obserrationi pablished by 
Baron Rosen on the incrnstation of foreign bodies, and on the power of dissolving 
these bodi^ by tbo animals ot the Stromatoporm, also that the recent ililUpora 
aad HyAveMite are eoonisting animals that dinolfathe oaloareoos bodies on which 
they grow, Prof. Ferd. Roemer's opinion gains much in probabilifj. This applies 
as well to Diapora ;is to Cannopora, the difference Ixitwecn the two genera bcin» in 
fact very siuuil. As regards Faralleiopora, iiargatzky, we must confess that we 
oaDBOt find any diflBrence between Bargataky's fignres and a SeMMte$. 

The genus Stachyodes, published somewhat later by Bargatzky, might be a 
Slromatoporid, but the figures are so bad that it is inipt)ssi])le to (ieciJe the ques- 
tion. If Stachyodet represents a Strcmatoporidt it then might perhaf s be some- 
what rdated to oar JircytdaAtpora. 

There remains yet to say a fow wortls on Labechia. This genus has been long 
since recognised by Liudstrocm as not belonging to the corals, with which it had 
been united by Edwards and Haime. But Lindstroem believed these things to be 
2QrdirM«al«,an opinioQ which haa been lefated by Nichdsoa on good grovnds. 
A question that appears to us not yet settled beyond doubt with regard to Labechia 
iMt what, in the thin section %ured by Kicbolson, is to be regarded as parts of the 
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skclpton, and wh.it as the matrix. If we should iud2:f" from the appearances ^eneraU 
Ij preaented hy thin sections of Slromatoporidt, we should regard the dark parts KB 
matrix amd fhe Ughtwnloitred parte a* Bkeleton, u sooh distribtxtion of the differant 
ooknirs can Tery often be observed. The explanation of Labechia would then be 
very simple. The " calcareous columns " wen; the tubes, ia which the zooids were 
located, and which intercommunicate freely by thin curved canals. The skeleton 
mmld oaniiit of tUek curved trabeoalaeii aepanted firom eaeh other by the canals. 
That tiie aOi^alhxl "calcareous columns" project as blunt spines ahovc the i^^nnral 
surface presents no difficulty to such au oxplanation if one considers the widely spread 
peculiarity which is of general occurrence in the Monticuliporida, the Bryozoa, etc., 
that mdi tUn tobea get ebeed by a ■eoimdary deposit of ealeipar which mostly pro- 
trudes from the tubes as a Uunt hemispherical mass. We had not sufficient mate- 
rials of Lalechia at our disposal to make sure of this conjecture, but we wish to 
draw the attention of further observers to this point. 

The flnt attempt at a therough cUMrifioatkn of the AroHMlBporMt was made 
by Hias Eugenia flolomko (St Petersburg, 1886), and though she has given no names 
to the several proups distin squished by her, yet this attempt must he considered as of 
some importance. As the paper appeared in the Russian laoguoge, it will perhaps be 
giatef ally aooepted if we give a short sketoih of her system before entering into 
details with regard to it. 

She considers the sTvclcton of the Slromatoporids as built up of concentric 
layers, which are composed of horizontal and vertical rods, and in the most complete 
devekpment each sndi layer possesses above and hdow saeh a series of horiiontal 
rods, which arc united by vertical fodi or pillars. 

This fundamental type is, however, only rarely to he observi d ; generally it is 
more or less stongly modified, and it most frequently occurs that one of the systems 
of horiiontal rods is absent. Aceording to these peculiarities Mas Bolomko dislitt' 
goislieB two ^jrpea : — 

Type I. 

Species with a true stratification of the skeleton, whidi is brought about by 
interspaces between fhe several layers. 

1. Group: DILAMELLATA. 

The layers consist of a series of horizontal rods above and below, connected by 
vertical pillars; the layers are separated from eaeii other by empty spaces. 

2. Group; MONOLAMELLATA. 

The layers are very dense in consequence of the small development or entire 
absenee of the vertioal piUais. whenbiy the upper and lower qrstems of horiaontal 
rods unite, forming one compact lamella. The canal system is formed : — 

(a) either by oS-sboote sent out by each layer (CMArodid^MH Nioholson and 
llurie), or 
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(i) b; absen.'e of any oommuDicatioa between the siogle layers, which in thair 
tun am pteioed b7 nrtkal cmmIs {StromaloeerUm, Eall, J?«d^f$inma» 
NwhalMm md Hinie). 

Typb II. 

Species with false stratiUcation of the skeleton, formed by interspaoes between 
tbe Tertieal rods m pilhn. The ikBleiim emwita in leality only of boriwmtal lods, 
whioh beer fluelBeiitoga et intemla appearing u 

1. Group: {BICTYOSTROMA, Nicholson). 

The pillars are not united with the horizontal rods above them. According to 
the diatribation of tbe pillan, aarenl anb-groups can be diatingniahed 

(a) The pillars are irregulady diatribntad; thickneaa of the hoikanlal soda 

vaiies : Strotnatapora denlata. 

(6) The pillars arc arranged regularly in superposed rows, such forming 
Tertkel edhmma (Aroai. mmendt Boaoi). 

{c) The pillars are gnnped at oailain pkoe^ loraiuig doable mra (fitraaiaf. 
geametfieat Bolomko). 

2. Gnoup. 

The piUaiB ave entiielj united llie horisontal rows above 

(a) There are groups of hoilaontal canals forming atar*like flgaros, 

(d) Such canals are absent {Strom, eoncenlrioa, Gdf). 
This is the essence of Miss Solomko's classification. 

What we most strongly object to in this essay is that the author doea not 
adheva atriofly to her own definition of the alseSeton of the Sttema t op o r i it, aa eom- 
poaed of horizontal and vertical rods. We see in her classification suddenly appear 
the expressions " BUamellata and Monolatnellaia," indicating a return to the old 
opinion that the skeleton of Stromatopoiids was built up of concentric lamellse. 
If we atiok ilnnlj to the definitbni that the aikaletop oonriaia of s nieah«woirk of 
trabeculsB, the true stratification as defined by *mmnVff beoones a very problematic 
afTair. The inter-spaces hetween tlie several layers are then nothing but longitudi- 
nal canals within the substance of the horizontal trabeculas. Even if such canals 
edated, this woold not be of yvry mwoh imporCaaoe^ aa they «ve deeidedly abMut 
in the majority of oaaes ; and when they are present, they moat aomewhcrc com- 
miinicatc with thr rrmaindcr of the cayities containing the ooanosarc. We must, 
however, confess that Solomko's fit^ure of Canaopora perforata does not remove 
tiieatNng donbla that we ham aheady o»pmaod wiflt legaid to the empty inter* 
spaoea thai are said by her to oonatitate the true stratification of the skeleton. 
These spaces look in her fl»nJ*e '^^'7 much like cracks or fractures, and in this 
respect extremely like the cracks represented in Zittel's woodcut ; only that in this 
ease abo the Tertieal pillan have been tr a yewed by then. Aoooiding to onr 
experience such cracka ave wy easily produced in ginidii^ down the specinuaa. 
Bat there ia yet another eana^ vUcih often givea the appeaaiioe aa if eanala were 
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present ; this is the peculiarity of preserration which ■wc have obsprrrtl iti a ?rpat 
number of microecopioalaectionBin the HoitUouliporiiia!, as well as in tho Slromato- 
porida, and vhioh ooniuta in the oixoanistBiioe that the oootnl paita of the MTonl 
cakaieooB ekiiMnti^ of whiolh a ekdetoa ie oompoeed, very often pcewnt a diflerent 
oolow from tho peripheral pnrts of the same elements. Tliis has already led Mr. 
ITioholaon to consider his soH^lled spiniform ooiallites as open tubes, which they 
nerer were, and it maj have led Uin Botomko to mo cenab, where there never 
wecoany. At least lb. Kkdiolsoa hai not obaerred theee eenab in hb inveetigatto 

of Connopora perforata. 

If considerable doubts are thus raised as to the real eodatence of the iirstj^roaph 
the IHUmtilatat tUi Si fii a fir higher degree the ease with the Mmokm^a^ In 
thflseUiasSolomkocoiiMideisihelajeinof which the skeleton is oompoMdaseompaoti 
inssmueh as the upp<*r and lower series of liorizoiit.il rods of each layer have been 
united, and the Tertical rods hare entirely disappeared. The mesh work, which is 
neverthelen exhibited hj many of these fonna, she plains hy inflexions of the layers, 
so that at last onelayer is united to tlie other, as is to he observed, aooosdingto her 
views in Clathrodictyon. In other eases these inflexions are entirely absfTit, and one 
flompact layer follows aboTe theother, without bein;> united, as in Fachystroma. Of 
this latter gemw we Iibtb diown above that it has probably no real eiristenoe, that it 
Is nothing bnt a modification caused by a singular mode of preservation of Siromaio^ 
pOra. Thus, this ease of the Monolamellata is certainly invalid. But tlio othf^r case 
also is highly doubtful, as there exists not the slightest proof that the horizontal trabo* 
enlss in OlaUiiroiietifim nrast be considered as morphologically diffearant frmn the 
trabecoln in Stromatopora concentrica, which forms part of Solomko's second type. 
Tliis distin(>tion then, which is thus introduced into the matter at diacietian« is 
wholly artiiicial, and not founded in nature. 

Thtts weseethattheso-ealled "tme stratilloation* of Miss Soloaiko does not 
exist in reality, or at least cannot be distinguished from the "false stratifloation " 
as it occurs in Stromatopora concentrica, and we come to tho conclusion that there 
exists in reality only one mode of stratification in the Stromatoporidt, which is 
Ixroiight about bgr the letieolaied canals whieh onoe OMtuned tiie oomoeara. 

One pomt of Monko's classification is, howerer, of importance .- this is the 
distinction of the £?roup containing Dictyostroma. The forms brought together in 
the different groups united under tho above heading are chiedy Strom, ungemi 
Bosen, Strom, dmitaia Bos., SIrom. ge o m eM oa Bolomko, and Sirom. iiiotlnm$tm 
Bolomko. 

The first two of these species liavo been commented on already by Carter, who 
thinks them to bear an evident similarity to Mydractiuia, and it cannot be denied 
that the spiass which an in grsat nnmber distribated on the swCioe cC these 
species, as well as apparently in largo cavities, look very similar to like organs of 
Hydractiuia and Podocfjri/ne. It must, however, be rrniarked that in these recent 
genera ihe spines are. mostly hollow and iilied with cccnosarc, and have been oon- 
sideied hj Orobben to oontain a partfamlar sort of icoidt the skeletott aooidi. la 
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tlw loMil lofnu. fin Hie ooiitiai7, a* ii widant bom Solomkifi figurM, thcM tfutm 
ace solid, and thua tlia aimilaiii^ to the qpbaa of SjfdrMlimim k fioly aa afpannt 
one. 

That all these forms can be comprised in one uatand gnmp, which may best 
veoeiTe tiie name of JHet^v^romOt HiolMilaim« ii evident. Also fheir genenl dif- 
ference from Stromatopora camiot be much doubted, but to say more on the matter 

is not possible at proscnt. Wc have had no specimens of this group at our disposal, 
and can therefore not judge of it ; for the moment we place it somewhere in the 
vioiaity of Stromatopora. 

We have thus seen that the ehwifieatioint fif the group hitbeilo pin|NMed 
mnnot he applied witliout prwautions. Nicholson and Murie hare proposed to 
form a proper family, the Sirtnnatoporidce, which, on the whole, can be retained 
though it has hsen eonsidfired hy those anthoit aa fanning part of the (UMapoa- 
g 'up ; hut there must bo removed from it those forms that are more nearly rrfltfd 
to Millcpora than Stromatopora ifsrlf. Wc hare demoristrated in the course of 
our inreetigationa that the forms subsumed by JSicbolson and Murie in the family 
Strmatoporidm mwfc he dirided Into tinee parts : llrst> the gsnns St^MMfoa 
Wiohdson and Mnria^ which does not comprise any form belonging to the Hydro- 
corallinn, and which thus must be altogether eliminated ; second, forms in which 
vertical tubes for the retraction of the zooids do not exist, but in which the whole 
sMeton is only eompoaed of a more or less Mtioolated mass of tnbeonle, some> 
times trarersed Xtf horizontal canals;- and, third, forms in which the whole 
skeleton is tmrsfsed hy vertioal or wjading tubes destined lor the rsoeption of the 
auimals. 

The nonf«iistenoe of sooh tahea in eerlain fbnns is of the vtaoost aMrjdio- 

lo!>ical importance ; and it appears impossible to leare in one and the same family 
forms with and witliout such tubes. We thus cannot but ouuider the two groaps» 
above indicated as forming two different families. 

Thus we aiiiTe at the foUowiog elssrifioation ol tte B^dnotrm Stt m ■ 

I. Family : STTLASTERID^, Grey. 

Uydrophyton consisting of a coenosarc composed of reticulated canals, which 
are separated from each other hy a traheonlar skeletan* in wliidi huge tnhss are 
imbedded for the reception of the zooids. The tubes of the mouthed zooids are 
nearly always pro\-ided with a median columella and mostly show a serifs of 
pseudosepta all round. The pseudosepta are generally united by their internal 
maigine, and thos form i nte rse pta l loeoli. TiieeKtcinalappeaniioeof dmakdetoB 
is very variable, depending chiefly on the more or Isss strong d«iv«kpaaanft of the 
tnbecular parts of the skeleton in different forms. 

Of the genera belonging to thia family, only Slglatter has been found in a 
fossil state up to the prasent. 

The genus Sjjorodopora, Moseley, forms to a certain extent a oonnectlag link 
between the ^/ytesterifte and the ifiMgMPiite. Erom the BaiUrange ws shall hwa 
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todeMiibeihegnntt Cl0rl0HiM» whidi «u be cooiUeMd move or iMi tt a oamwel- 
iag link belvflen the %lMleiM» and the Ommo^rmidm, 

II. iMidly : lOLLBFORID^ UoMkj. 

Hydrophyton composed of an irregular mcsb-work of fine canals sf'paratcd from 
each other by a tntbooular skeletoo. Within this trabecular mass, Ycrtical tubes 
of two sizes fu-e distributed into which the differently shaped zooids can be re- 
tmoted. The tobes an geoenlly anaDged in gconps, one Inrger, eunoonded bj a 
num1)cr of smaller ones. FtOtn thcst; tubes larger canals are sent off in a horizon- 
tal direction. Within the tubes a columella and pseudosepta are abaent, but they 
are mostly provided with tabultc 

The geneial iqqiearaaoe of the entiie hydioiama ia dCher eneniBiing or fonn- 
ing flattened branches, mostly with slight elevations or tubercles on wilieh tlie 
opening of the tubes for tlie reception of the mouthed zooids are placed. 

Besides the genus MUiepora, which occurs also ia a foHil atate in tertiary 
atnta, thflva are quoted in Zittel'a Handbook thiee otbev genera aa bdonging to the 
family : Axopora, E. and U., PorosplKvra, Stoinm., and Cylindrohyphasma, tStcinm. 
Of these the first might perhaps belong to the family, the second must certainly be 
excluded, and the third is a quite problematic thing, the dflMn^tiaa of whiob ia too 
abort to alloir of anyconcluaioD. Aa far aa the macrostructuie of the fbaail can be 
judged from the figures, it does not appear quite improbable that it should belong 
to the Milleporidt, but the microscopical section fibred by Stciumann is so 
angular, not ahowing any of the larger tnbea ia oaoneolMin wiQi the general tissue 
<rf the akeleton, that all oompaxiioa with MWepem ceaaea. 

III. Family : CCEXOSTKO.MID.E, Wansen and Wcutzel. 

The calcareous skeleton of the hydrophyton forms polymorphous masses of 
generally more or leaa tnberova ontlbiB. Barfaoe «£ the hydrophyton wavy or 
covered with little tubercles, and atrewn with small apertures, which are mostly 
distributed irregularly and only sometimes united into little groups. They form 
the entrances to vertical tubes, into which the zouids were able to retract. These 
Tertical tnbea inler«nnmnnioato eidMr direetly hf moatly Axptag or boriaontal 
canals, the branches of the astrorhiza, or this communication is not direct, inasmuch 
as between the astrorhiza of adjacent centres 4 mesh-work of lino canals is inter- 
calated. Sometimes the communication between the vertical tubes is entirely taken 
npby theaeamall winding or letienlated camda, which tnTsnethe entire trabecular 
skeleton. The vertical tabes, and even exceptionally the lateral canals sbow 8ome> 
times trabecular tabulff". The whole mnss of the skeleton is made up of solid, 
anastomosing, calcareous trabecul)£, which arc tOhet arranged in parallel zones, so 
that in Tortleal aeetiona a reotaognlar mediowork appean, or the trabeoolm «tend 
imgularly in all directions, wherehy the mesh- work becomes also irregular. 

The trabecnlse contain black-coloured, poly2:onal, intersecting calcareous fibres, 
vbich are mostly thickened at the points of uuerscctiuu, or they possess a bimply 
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giannltt atroctura. The oobhonxo ftHRU ia general a net-work of flnawHUJi, wUdi 
at tlie pointi of intersection show mostly ampuIIa-like dilntations. 

On the whole, thia &imly is very nearlj related to the preceding one, and fw 
kng we van mwAk in doubt wbellier H waa attogeUiar poaibls to dMvigaiali it 
from the JiBfaporfite. Cie waaoM whioh led na >t laat to tha dfattnotion aw tlw 
following: — 

1. The absence of a distinct grouping of the tubee of the zooida. 

S. TbM abaenoe of a diffamm ia siae between tbe tubea of the aumflwd and 
thoae of tiie mouthless zooids. 

8. The arrangement of the trabeculse in a regular quadrangular framework. 

4. The very charaoteriHtic fashion in which the radiating canals are distributed 
raoad Tertieal tubca of looiila. 

All these pdinte together seemed sufficient to distingviali the gwap of the 
Cotnostrotnida, as a proper family, from tlie Slilleporidw. 

"Whioh of the genera hitherto described may belong to the family is rather diffi- 
oolt to indioate, aa just the nioat importaat ebaraetorabave been genenlly negleoted 
ia the diatiaoiioa of genera up to the present. The most typical fonn of the faatOy 
is, as far as we can make oat, apparently represented by the genus Canuutroma 
WinchelL It is however very much to be regretted that the papers in which 
"Wiaoliell baa estabhsbed the genns are apparently very rare, so we also were aa 
little in a poeition to examme their contents persona I ly Nicholson and Murie had 
boon. As, however, it is known that tho genus has hr^n foundi^d on the preserx^e 
of astrorhiza, that is of star-shaped canals on the surface, and that, ii such occur, 
tiuf genecalfy ate oonneotod hj a oeatral taba, we eonaider tlie genna CiaMoatfreMM 
to comprise aaidl of tlie Slromatoporida as possess vertical tubes into which the 
zooids were able to retract, surrounded by sloping radial canals. These characters 
are most strikingly developed in StromtUopora dartingUmeatit Carter, and therefore 
we abonld like to introduce this one as the typical species. 

The genus Ccenostroma has generally been considered identical with Slromalo. 
pora, and it apparently is so, if one takes Stromatopora polgmorpha Qdf., to be 
the type. Against thia^ bowever, tbere oan be adduced that Stirom. polf/morpha is a 
\xmbwMmm9«mfo aa mm of diBewatlteiBa (Batgatoiqrhaa abowa that there weve not 
leas than five different species comprise<l under the name), and that in reality it is 
Strom, concentrica Qdf., which must be considered typical of the genus Stromato- 
pora. Hot only that Strom. eoneeiUriea is figured on an earlier plate (VIII) of 
GoUfiiBanB waria thaa Strom, potgrnorpiim (wUoh ia lignied oa LXIT), bnt alao 
the first figure, fig. 8 a, of the latter, which ouj^ht to retain tlia name " polymorpha " 
if the other figures are recognised to represent other species, ia Ideatioal with Strom. 
oonaeiUrieat ao that there is noeaoape but to take SIrm. tanomlric* aa the typical 
apeeiBa of the genna Stfmmtepam. Now, it ia «dl knowa that tUa latter apeoiea 
possesses no aatrorhiza, and thus it is evident that the name Stromatopora must be 
applied to forms without such. So we must distinguish genencaUy between Ccmo- 
stroma and Siromattjpora. 
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We thus Lave as the first s^euus of tlio family to quote— 

1. CksKOBTBOUA, Winchell, lbG6: Pruceedings, American Association 
Kkltolaoa and Uurie: Jour. linn. Sodety, Zbology. YoL ZIT, 1879. pp. 191, 
S17.— Hydnphytoa pdjmorpbous ; the skeleton oompowd of traheculu; forming 
mostly a rof'tanjj^ular mesh-work, ami br-incr arraTiijed more or less distinctly in 
eoucentric layers. Surface generally provided with tubercles, on which mosUjr the 
cfintrea at the Mtrarbin ate dtoated. In theae oentna vertifial tubes open, into 
which the looidi mm aUe to ntraot. Typical apeoia«, (kmodrmm dariiiiffioimte 
Garter, sp. 

The genus seems to be restricted to upper-silurian and devonian strata. 
It b doobifnl irtieflier tiioae spaoiAa ivhioh ahov aefrecal vertieal tubea grouped 
together, like Strom. polyostioMa Baigatd^, or iSKTOm. ifffiem Soaen, ought not to 

he considered as generally ditVcrcnt. 

2. Oabteuina, Waagcn and Wcntzel, n. gen. — Hydrophyton reversed conical ; 
akdeton eompondof tiabeenln, forming a quite irregular meah-irork, ahowing no 

stratification whatever. Tubes for the retraction of the zooidsnmuerous, irregiilarly 
bcndincr, provided with trabecular pseudoscpta, and tluis in transverse sertiou mostly 
star-shaped; lateral canals very strongly sloping, about of the same width and the 
■amedeaeriptionaathe prindpal tubea, amnged ladtaUy round the latter; traheoular 
tabulte, of very rare occurrence. 

Typical species : Cartcrina ppramuJata Waa^en and Weutzel, n, sp. The 
genus has been found up to the present exclusively in the Prqductus-limestone of 
the Salt-range. 

By the existence of pseudosepta though in a trabecular form, the preaent genua 
recalls to a certain extent the characters of the family Stylaslcridtc. 

3. DisJECTOFOBA, Waagen and AVcutzel, n. gen. — Uydropbyion revened 
oonioal; aketeton oompoaed of traheoolaD ivhieh form a toterahly regular, reotan> 

gttlar mesh- work and are arranged in concentric layers. Tubes for the retraction of 
the zooids rather far distant from eacli otiicr, tolerably strai^rht, sonietinies provided 
with tabulae ; lateral canala generally narrower than the main tubes, horizontal not 
di^bg, radiating ungly at diftramt kreb. 

Typical species : Lhjectopora millcporicformis Waagcn and TTentael, n. ap. 

The genus is restricted to the rroductus-limestouc of the Salt-ranije. 

In general ajrraugcmcnt of the several parts the present genus comes very near 

4. Ibbegulatofora., Waagen and Wentzel, n. gen. — Hydropliyton lamellar or 
flatly conical ; skeleton composed of irroi^ularly arrancjcd trabccuhe, forming an 
irregular mesh-work ; no stratilicatiou } tubes for the retraction of the zooids very 
irregularly bending and barely diatinguiabahle from the lateral canala, whieh 
probably also enat. Trabecular tabuln sometimes preaent. 

Epical species : Irregitlalopora undulntu "Waapron and 'Wcntzel, n. sp. 
The genus has been found up to the present only in the Productus-limestone 
of the Salfronge. 
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family. We regret to My that we are unable to introduce any of tin gmeno namet 
applied by Nicholson and Murie. AVc have alrrndy stated our reasons in this 
respect. The only genus which is certainly a distinct one, Diclyottroma, belongs 
to the nozt ftinfly. On OlMnwporv, JNcqMins and IHaekfoim we «aiiiiot judges 
having not studied them in nature. If their structure is a fcataxe bekmgiog 
criginally to them, thea they most be placed in the present family. 

IV. Family: STROUATOP OBID^. 

The calcareous skeleton of the liydrophyton forms polymorphous masses of a 
partly laminar, partly tuberous outline. It consists of solid tiabeculffi, which are 
nuwtly aznnged in legolar eonoenirie \Mcjmt and form thus aframework of zeetan- 
gular meshes ; sometimes, however, thoy are also arranged irregularly. The trabeculsB 
are sometimes swollen at the points of intersection, and sometimes their horizontal 
branches send out processes which do not reach the next following horizontal layer. 
Between the trabeoulse extend canals of the same appearance as the trabeouke, which 
eitlMr form also a rccfnngiilnr 7iot'« nrk, and then at the points of intersection they arc 
often widened, or they arc Tcrmiculate and Tery irregular. Larger radiating canals, 
which are not in connection with Tertical tabes, are piesent in some fonns. The 
MNods were dther placed at the centtcs of theae xadiatiag eanala^ w, when these 
are absent, at places where a greater number of the canals of the cccnosarc come 
together (PI. CXXI, fig. 1 i). These are then also arranged in a more or less radiat* 
ing manner. Xhem wenno openings for the retraction of tiio aooida within the 
skeleton. 

The in(imntc strueturc of the traheculaB is as in Ccenosiroma : they contain 
fibres of a dark calcareous mass, forming a network and being swollen at the points 
of intersection, or the whole mass of the trabecxUsQ is simply finely granular. 

The genera hekngbg to this famfllj axe not noineRNM, thoog^ it ii pnAahle 
that they can be augmented eonaiderably. At pceaent we can diatingiiish the 
following genera : — 

1. •BamUkVaou, OoUfc, IBM: Vebef. Germ. L, p. 18, FL YIII, f. 6.— The 
hjdraph jton attaining eomidenihle dimensions, mostlj tiibe»oni in shape ; tMbeooke 
fonning n more or less regular network, when a dBitinot stxatifioatioa of the 
skeleton is attained ; radial canals are absent. 

I^pioal spedes : Strom. eomeeiUriemQoUtL 

The genus seems of sn exoInsiTely deronian distiibotioa. 

2. KosENTA, "Waagen and Weiitzrl. n. iji^n, — VTe introduce this name ff>r flmse 
forms which are, like Siromatopora, devoid of vcitical tubes, but which at the same 
time poetess ladtating oaaals. The akdeton is generally composed of a regular 
network of inheculse. 

Typical species : Eotenia asfroifes Rosen, sp. (Bargatal^ : Yeth. d. natufaiit. 
Yereios d. Freuss. KheinL u. Westph., isai, p. 281). 
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The genus neems to occur in silurian and devonian stmta. 

3. PorospHjEKA, Steinmann, 1878: Palseontographica, Vol. XXV, p. 120, 
PL XIII, fig. 812. — nydrophyton qpb»roidal, never very large. TrabeculaB of the 
■Iceleton forming a very irregular network, a atntifloation of the akeleton la not 
Obeen'ahlr. Sometimes, but nnt always, there appear radiating 

Typical species : Forosphccra globulari* PhilL, Bp. 
The genus \s reetricted to cretaceoua beda. 
It b aomewbatdoaliiftal vkoiherfluigaHaafeiigfalljph^ 
moment the present position seems the most probable one. 

4. DiCTYOsiKOMA, NicholsoD, 187& : Palicont. of Ohio, VoL II, p. 254. — This 
genus represents a rather far deviating type, in vhich the trabecular parts of the 
akeleion have experienoed a atrange modifleatioaa. Hmm ia chiefly the horiiontal 
part of the trabeculrr doTr lopod, wliikt the vertical extensions are transformed into 
thick protubcrancea, which only partly unite with tbe following horizontal lawyer. 
Vertical tubes for the reoeptaon of the zooids are absent. 

TJypieal ipecies: JMtf^wtlroMM t mrf w to faw Kidi. (othtt ipeefiM; iNM||poa<^. 
pWHsBOKn, dentatum Rn<;pn, etc.). 

Tbe chief distribution of the genus seems to be in upper silurian strata. 

With thia genua the number of generio types we can at p ic a cn t assign to the 
fanJly is at m aid. 

Of all these ^nera and families only one family, tbe CoenoftromidtB, is repre- 
sented in the Salt-range. Tluree of the genera we were able to quote in this family 
have up to the present been ezduaively found in the Salt-range, and they are of 
qpectal interaat as tnotdtioiiBl forms iMtween the M. OaMUMtremUk and ilis Tseent 
Milleporids. It was mainly this intermediate poaUiirathat led us to a right under* 
standing of the Stromatoporids at large, and we oould not abstain from exposing the 
results of our studies on the other forma in this place, as they bore also on the 
positiim of the Salt-iuigB fomis. Thk ktennediatB poaHkm, lunraver, is alio ia 
accordance with the geoloarical position of thn heds in which these things occur, and 
constitutes a highly interesting instance of the degree of accuracy with which one 
can judge on the age of a bed by tbe analogy of its organio contents with geologi- 
oaUy older and more meent fbnnt of life. 



Hre osB be brief in tbe deaoi^itioii of tbe Renen, as vdl as <rf Ihespeeiss^astbe 
most important pointi of tbe ofganiMtioii of tlwae fonns bave been elnaidy iMn- 

tioncd above. 

In this genus the hydropbyton ia massive and of oonaiderable dimensions. It 
is oomposed of trabeenlie wbieb fonn a veiy fncgnte netwodc, leaving winding, 

more or loss vermicular, canals between them, in which the ccenosarc was contained. 
A regular, more or less rectangular network, as is observable in many of the other 
genera of Cmostromidt, does not occur in this genus. Tbe canals sometimes show 
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irregular widenings, a sort of lacunae, as also sometimes exist within the skeleton of 
l^tertidcpom, a gams of the StgUattiidt. 

This trabecular skdeton tt traversed in all directions by larger tubes, which 
show a characteristic arrangement. There is, as in Ccenottroma darting toneme, a 
csntnl tube, which we consider as the dwelling-place of the mouthed souids. This 
oentnl tube is sttftomided by a anmlMr of atoj^iig the sum 

width as the central tube, which ift an Imgular way approach more and mme tlie 
latter, and at last unite with it from opponte diieetioDs at the stme tima. Thii 
takes place repeatedly at different levels. 

The oentiml tvtssb w tlie ndistiqg ssnals, an (tftsa twvened by tnbe- 
culn, which axe either su^ or gathsnd in gioivs, and whieh pechaps have had 
the functions of tabulsp. 

The omtial tubes, and perhaps also the radiating canals, are provided with a 
small number <tf tmbeoolar psendosepta, nhieh give to the tmnsvene seolion of 
these tubes, in the plane of the pseud osepta, a singular star-shaped appearance. 

The present genus is very nearly related to Ccenottroma Winchell. It has 
the same distribution of the calices, or central tubes, with regard to the radiating 
canals, hut the trabeenkr akdeton is mora irregidar, the oaaals of the ooBiiosare 
often form small lacuna; as in Sporadopora, and the calioes possess distinct trabe- 
cular peoudosepta, all characters which do not occur in Ccenottroma and which make 
absoltttely necesaaiy a generic distinction between these and the Indian fossils. 

It has been xenuiked ahnady above that the pt e s ent genua p ossessjb s certain 
Ohaneters which approach it more or less to the Stpladeridtf. 'I'hnse characters 
sue the existence of pseudosepta and the extreme irregularity of the trabecular 
skeleton,, which on the whole more resembles that of Sporadopora than that of 
MUlepora. Bnt though we eaanok deny these facta, yet we think it improbable 
that Carterim should be united with the StyUuteridm instead of with the 
Ccenottromida:, as just the most important point of its oi^nisation, the distribu* 
tion of the larger tubes and canals, is so absolutely identical with that occurring in 
Cammtnmta thai the seal aflinity with the latter genus cannot be mistalren, and 
its position in the Ccenoatromidce becomes absolutely necessary. 

The genus is represented in the Salt-range by a single species — OtaieritM 
plframMata, S!rom other localities the genus has as yet not been reported. 

1. OaBsmuTA YTBAiimAXA, Waagen and Wentiel, a. gen. et sp« PL OXVll, fig. 
S, PL GXTII^ fig. 1, and PL CCKZ, fig. 9. 

Hie general tern of the hydraphyton is masshre and apparently reveraedly 
oonical, though we are not quite certain what the natural position of the specimen 
may hSTe been. We place it so that the pointed end of the conical mass is below, 
and we b^eva fhat it vas Huteaed hy this end to the hottom of ihe sea. The 
nvsrasdly eonioal sh^ however* tbi^ inegahr, the apes being bent to one 
aide. 
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The natural surface seems to be nowhere quite intact, being ererywlMn dB» 
teriorated by weathering. As it is, the surface is strongly undulating and even 
lamellow on the lateral parts of the oouioal mass, and is entirely oovered up by 
voeik mattar at fhA hut of the oane^ when howaiTer the epedineik la teRminated hy 
n fracture, and not by the natural surface. The wriuklei OH the Istentl Umih aie 
approximately ooncentrically arranged round the apex. 

If examined with a very strong lens, or with low magnifying powers of the 
mi e wweqpe, the«iiifaoea]ipeni pertlj eoveied with Tonnd atar-like openingi, pailly 
with winding canals, both different aspects of the calicos, or tubes, into which the 
zooids were able to retract. Tliesc tubes open for the most part on the upper frac- 
ture of the specimen, but on account of their irregular bending some also open on 
the lateial luiihcea, and are thai alao aeen aidewaya on the upper f raotme. 

These calices are quite irregularly distributed and are never amaged in WJ' 
thing like regular groups, as is the case in the recent Millepone. 

The most peculiar feature of these tubes is the existence of trabecular pseudo- 
aepta, whieh giTe to the whole a quite ahignhr appearaaoe. They are moetly to 
the number of seren to eight all round the tnbea and bear a little thickened point 
at their terminations. They are rather regularly distributed in the vertical, as well 
as in the horizontal direction, and united together ail along the outer limits of the 
tnbea by trabecular parts of the skeleton. Tba apaoea left between them are, huw- 
erer, rather large, and thus iu microscopical aaotkm it moatly happena that not the 
pieudosepta, but the spaces between, arc cut. 

We have given on Fl. CXYUI figures both hj refleoted and by transmitted 
Ught. It nmat, however, he remarked that the coloniiag of the difllnent parte la 
just the reverse in the difTcrent modes of lijht : what appears white in reflected 
light is all black in transmitted light, and vice vertd. This must be well remem- 
bered for the light underrtanding of our figures. 

Pig. la ia a part <^ the nppar finctora of the qieeimen aa aean in veOeeted 
lisht. A little below the centre of the litruro one sees several of the calioes cut 
transversely and exhibiting very clearly the pscudosepta. Towards the mars^in of 
the figiure several of the tubes are cut longitudinally, and one sees distinctly that 
one eeotral tube la aunonnded Ij aorenl sloping onea. The large hole iUlad with 
grey matrix ia either the work of some boring animal, or perhaps corresponds also 
to the " cavity or ampulla of a male gonophore," as occurs in the recent Sporado- 
porOf as figured by Moeeley, a copy of which figure we have given, PL CXXI, fig. 2. 
Hg. Id is a part of the lateral aurfiwe, alao aeen in reflected li^t, showing serenl 
tubes cut Innu'itudinally. In Imth tliese tiu'ures the trabecular parts of the skeleton 
appear black, whilst the matrix tilling the spaces between the trabecnlsB and ooca> 
pying the place of the ooenosaro shows a whitish colour. 

FIga. 1 b and e are miofaaoo^eal aaetiooa aa aeen bf tnmamitted light One 
represents a transversal, the other a longitudinal section. In botli, the pseudosepta 
do not fall within the plane of the section. The trabecular parts of the skeleton are 
white, whilst the matrix appears black or grey and granular. None of the calioes 
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is cut quite straiglitly across, but in fig. 1 6 at the left band upper comer, a eentral 
and two sloping; tabes are seen -ray diatineily on the point of uniting, fhe nme 
is seen in Fig. 3, PI. CXX, a microscopical section in transmitted light showiag a 
central tul>e cut obliquely and three of the radiating cnn.nl.s uniting with it. In all 
these sections drawn by traosmitted light, the quite black round apota indicate 
coBnosarcal canals cut transversely by the plane of tlie section. 

If Tfliy ttwng ma!>iiifying powers are employed, the substance of the tiabe> 
culae appears as if intersected in all directions by dark lines. Traces of these can 
be &een in dill'erent places on our ilgures. We have satisQed ourselves that these 
lines are nothing hut flne oiaolcs, pnduoed in the preparation of the seotioM 
ivithin the spany aobstanoe of the traheoafae. 

The measurements are as follow : — 



Hriclit of thi! )iy>^Iruplivt(in to f»r M prnwrrad, aboot . . . . • 90*01001. 

Ori>i>lnit Crau^«or>■<' ilinuietet Bo'O „ 

Width of th" vrrlliil tubes .••*«•■«. 0^3 — ir3 „ 

„ rn.liil cuidiln 0 2 — (rio „ 

Oianator of Uia cceiuiMraJ cuub •*.,■*>, 0*113— 0*1 « 



JjOcalily and geological position. — Tlie only specimen of this species preserved 
in the Salt-range collection was found in the middle Productus-limcstone of Chidru. 

Semarkt. — ^The fossil that has been described by us here under the name of 
OarterktmpgramUaim shows so voy sbgnlar ehameteis that It is hani^ possible to 
compare it to any other form described up to the present. There are some things 
bearing a distant similarity, hut tliis is certainly only superficial and does not imply 
a real affinity of them to our species. There is, for instance, SelioliUa dubia, Fr. 
Schmidt, fhnn sUorisn strata, as flgmed by Dybowsky, whieh on a first glance seems 
to be .somewhat similar to the Indian fo.<isil, as also in this spedes the pseudosepta 
are of a traliecular nature, rather far distant from each other and separated by in- 
tervals of a rounded outline, and also bearing a rounded knob at their terminations, 
SO that in icansfeise sections the tabes of thb S^IUea look nearly Identical with 
thecalioesof our Carlerina pyramidala. Baton a closer examination one flt| d* 
that the walls of the tubes of that Eeliolites are solid, and that there exists no 
trabecular skeleton, so all comparison ceases. 

To similar results <me eomea also in other eases, and one must admit that Oar* 
terim fgramridaia is a qidte singular fossil whidi hears only family similarities to 
the (kSHOdromidt, 

Genus : DISJECTTOFOBA, Waagen and Wentsel, n. gen. 

Hydrophyton ma«Te, of not Tery terge dimensions, oomposed of trabeeala^ 

which partly form a regular network, partly are irregularly arranged. At the points 
of interseetion they are thickenetl, and on the surface these thickenings often pro- 
ject as little knobs. If a regular network prevails, the horizontal trabeculic form 
distinct moss, whereby a eonoentrio lamination of the whole akehton Is prodnoad. 
Between these tmbeools canals sKtend, whiob also either form a nguhv network 
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of the same description as that produced by the trabeculse, or are irrefjular according 
to the distribution of the trabecular man. These canals show ampulla- like widening* 
at the points of inteneotton and are on the vhola of a roundish outline ; in the Icr* 
log itete tli^ eontefiMMl the coBnoatn. 

In this notwork composed of trabecules and theintenening canals, larger tubes 
arc imbfdded which served for the reception of the zooids. They are tolerably 
straight, not very strongly bending, arranged very irregularly and not numerous. 
Ibeir width is ahoiittiriBe that of the ooBuoeiNdettHdB. At intemb ^mm tubes 
send off horizontal oanals in radial directions, but at different If vrls ; thoy are not 
much narrower than the tubes themaelves. It cannot be made out whether the 
eansls belonging to one tube diiwillj unite with the other adjacent vertical tubes, 
or whether a eommnnieation is only effisoted by means of the ooenosHesI eenals. 

The vertical tubes are in their transvprsc section rather irregular, not round, 
and change readily in shape, as the ocsnosarcal canals open into them from different 
directions. At intemla tiie tubes an traversed by tabote whieh are apparently 
not quite of a tmbecular nature^ but somewhat nuM idid. 

From this description it appears that the present genus is rather nearly related 
to the living MiUepora, and in fact the relation is so very close that we for a loni; 
time mce in doubt whether we should not wgoid tiie present fom as directly form- 
ing part ol that genus. The chief similarities consist in the vertioal tubes being 
provided with distinct tiil)ul;i', and sending off horizontal canals at different levels ; 
these however do not merge directly into the tubes in MUtepora, as they do in the 
present form. Hiough these siodlavities exiBt» we have yet deoided not to place the 
present ftem too dosely near MUtepora, but to remore ft even altogether from the 
family and to put it in tho Coenostromidcv. The reasons for thus proceeding are, 
that the tubes of Di^ectoporo are not arranged in groups; that there exists no 
difference in size between the tubs eontaining tiie mioutiied and those destined for 
the TBoepltoa «f tha mouthless sooidi; and* laiUy, the oonditions of the trabeenUur 
skeleton, which forms for the most part a regular network, as generally occurs in 
the fossils hitherto considered as forming the family of the Stromatoporidtt and 
not a netwouft exactly similar to that oeen r rlag In the reoent MUleporm, Tbrnt 
peonliaiitieB teemed to us sofSoient to indicate a systematio poeitioii of tha toHils 
totaDj different from the Milleporids, whilst they all are such as generally occur in 
the fossils belonging to the family Coenoatromidts ; we aocordixigly felt justified in 
ooosidaiing the genus DUjectopora as forming part of that fondly. 

In the Salt-range the genua is represented by a single species, Di^eetcparm 
millfporctfomiis. As far as is as jot known« the genus has not been observed to 
occur at any other locality. 

1. DujBOiorosA MnunnLEroBKis, Waagen and Wentnl, n. gen. at ep., PL 

CXVII, fig. 1. 

The hydrophyton forms apparently a revcrsedly conical mass of not very 
large dimeubions. It is, however, diilicult to decide what may have been the original 
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poaifim vi die foidl» w tte Imid iwd of tht ooiw b oeeupied by « plane of 

fracture, and the calices which served for the reception cf the zooids open also 
everywhere on the lateral faces of the cone. Nevertbdeas it has somewhat the 
appoaraooe as if the blunt apex of the oone bore something like a place of iiuettion, 
hf wUdi the whde bydvopliytoii ires attached to a foniga body, «iid tlienfore w 
OOnaider tliat the apex M-as twlow, and the broad part of the cone above. 

The iiatural surface of the specimen is partly well preserved ou the lateral 
faces, whikii ft Im outfaely di^ppeared aft tlio ufptt tenmnation. As far u 
fhe soiCmw is ^vMrved. it shows a mm or less regular network of trabeevlaB 
interrupted from time to time by a compact epidermal tissuo, of which it is, 
however, not quite certain whether it is an original feature, or of a secondary 
origin produoad by the jxoom of foadliaation (PI. CXVII, fig. 1 c). Tho 
tnbendm thnaadvei bam aomewhat mleied by the process of weatheifaig at the 
surface, and OOUeqiMlltly appear thrrf much thinner in general than they do in 
the interior of tiia ipaoimea when seen in microscopical sections. We have figured 
, in PL OXVil two dURnmiit parts of tbo soifaoe. One of tbani ibowa a rather 
ragolar net-work, in which horizontal and'Tortioal branches of the trabeculie can 
be clearly distinguished, whilst tin- other shows a quite irregular net-work, where 
such a distinction is impossible. In both pictures, cbieiiy in the latter one, 
nomben of oalioes are distribnted ; but on aoconnt of the alteration the Mufaoe baa 
suffered by the process of weathering, the distinction is rather difficult. We consider 
the Inrjjer of the holes circumscrilwd by the trahecuhp as calico's, that is, as entrances 
to the tubes into which the sooids were able to retreat. 'Ihese colices are in these 
oaaeabntliUle distinct from the lemainderoC tbeemnoaaceal time; in noioNMoopiaal 
sections, however, where tin; tissue bas not been altaied, the diBtinetncas is eaafly 
traceable (PI. CXVTI, fig. 1 /). 

The trabecule thus exposed at the surface show several peculiarities, first 
we see tbat at the points of inteneetion, where seTeial hnnehes of the trabeenlai 
Bkset, tiiqr ere considerably swollen ; ])artly there even ap{>ear at these places small 
prominent knobs or obtuse spines (PI. CXVII, fig. 1 d). In the same fiLrure wf 
also see tbat of the trabecule which radiate from the points of intersection in ail 
diieetions, sll Uie bmmdies are not joined to other brandies of an opponte direction, 
some remain free and extend within the meshes of the trabecular net-work. 

In microsoopical sections, of which we have made several, the trabwular part 
of the skeleton shows two peculiarities ; first, that the central parUi of the single 
tnbecnls are often differently oolonred hem the peripheral parts, and second that 
otften a strange mode of preservation obtains, which either altogether obliUuatesthe 
tfabecultc or at least changes them considerably in aspect. 

As regards the first of these peculiarities, this very often gires the impression 
asif thetrabeeulsBwerehoUow, aiidtnvenedintheeenftMby alfaieesnaL After 
eomparison of many sections, and after much painstaking, we arrired witli pi-rfect 
certainty at the conclusion that the trabeculu? were never hollow, and tliat this 
appearance was brought about by exactly the same circumstances as have been 
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observed by ns on alarrro scale in tbo MonticuHporidre, where the walls of tliesini^le 
corallites also seemed often as if traversed by a longitudinal canal, whilst this 
appe«niioewMwl^lnfafqgbta1xratliyariii|[^ Weueia 
oonsequmoe of tluB absolutely certain that liollow trabeoulie never occur. 

The second pociiliarity does not influenoe the dMcci|itioin of tke ipeoiMt nfw ? 
therefore will be treated of later on. 

The laige inlMB with their horiMmtai ladiaiiDg oaoali hvn ben deMrihed 
already above in the description of the genus. Their distributioa it estMmely 
irregular, as can be seen in Figs. 1 e and 1 /, PI. CXVII. On the whole, it appears that 
their direction is approximately vertical in the centre of the specimen, and slowly 
hending laieially in the vidnify of Oe periphery. The tahnlB am aot 
bat apparently of a more compact natuee flian in oflwr allied fonna. 

The measQiements are as follow :— 

BtjgW.rf the hjdrophyton m twr M prm i wd .... gOOl 



„ K ndisl euaU . . 
DiuMter of tlw caiHwarcal cuiilt 

„ „ aaifiulU-lii.!' f iiliiixeioi'tiL'' 
I, ,, tnb«cola> 



680 .. 

0-26— a«a , 
M-0«« 

0>1 - frU « 



£0Mtt^aMi^iiVjiMil^MAlM.F-^^ apeoies in 

the Salt-range collection; it waefmuid Ij Mc Wynne in tiia middle Itodnotw- 

limestone of Morah. 

Memarka. — ^The specimen here under description shows a very peculiar preserva* 
tioD, inaamnoh as its seal etrnotoie is viiiUe only at oertaia places; at other ^aoei. 
on the contrary, the real structure has been entirely obliterated and has given piaea 
to a kind of mock structure which might very easily be misleading. In fig. 1 e, PI. 
CXVIL we see at both ends and in the middle of the tigure certain places ia which not 
a tiaoe of tEBheeabe eaa he made on^ bat where only meandering bUusk Him can be 
distinguished. S uch a spot has been lOplMunted, more strongly magm'fied, in Kg 1 g. 
One sees in this figure tliat here the skeleton has beon transformed into one com- 
pact calcareous mass in which ferruginous parts, probably oncaaioned by the 
preeenoe of the orgaaio matter, have been teraeted. These aeeretiona may once 
have had some relation to the distribution of the solid skeleton; but as theiy appear 
now such a relation can no longer bo made out, and thus we have a quite 
irregular distribution of ferruginous particles, partly grouped together in meandering 
lines, partly in isolated qwls whiob allow of no oonelaslon aa to the original con- 
dition of the fos'^il. Had the whole mass of the spedmen been subject to a ■fawflft f 
process of transformation as we see appear now in certain isolated plaeei^ a 
proper determination of the foeril would have been absolutely impossible. 

Theiirst beginning of tUs mode of preeerratifln it lepieaeiitad by thedaikUnee, 
tcaTersing the substance of the trabeculae in different parte of the aame figure (1«) 
and giving somewhat the impression of dark canals. 

The species is meet nearly related to Millepora alcicomia of our present seas, 
bnt we hare stated already above why itehooldneither be eonsldered at forming park 
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of the genus nor of the family. To other fonD8» recent or fossil, tUe present species 
is mwdi leas nearly i«lEted» ud m know of dooa to wUdi it oooUl be mora ciosdy 
oonipand> 

Gernis: IRREGULATOPORA, Waagcn and Wentzel, u. gen. 

Eydrophyton massive or lamellar, composed of a finely trabecular skeletoDj ia 
vluoli larger tabe8> some vertioal, soom horisootal, are imiiedded. 

The tmbeeiilBi part of the skeleton is very irregular, the traheouhe themselTes 
very thin, and the canals between so much tlie lai^er. Neither the trabwulre nor 
the oGBnosarcal canals form a regular network, both being quite irregularly distri- 
bated, file canals ywj often show ampoD»>Hke iridenings at tlie points itf inter* 
aeotioo. 

A oonoratric lamination or stratification is also absent. 

The larger tubes, which have served for the reception of the zooids, are also 
TBiy irregularly distributed. They are three to four ttmes as wide as the oamoiar- 

cal canals, and open ererywhere on the snifsoe of the hydrophytoa. They are 

sometimes traversed by tralxK-uhp which are either single or in i^roups, and have 
probably the functions of tabulm. The transverse section of these tubes is also very 
irregular; they are only T«ry indlstinotly maifced off from the ccenoaanal tissue. 
On the whole they are more or less round, but in the single microscopieal tiaas* 
verse section this round shape is more or less obliterated by tbe numerous cfcnosarcal 
canals which enter the tube from all sides, and are not distinctly marked uH from 
tha tabes» properly speaUng; 

Between these vertical tubes, that served for the reception of the zooids, there 
aztend irr^ularly horizontal tortuous canals of about the same width as tlio tulws, 
not traceable to any of the vertical tubes, hut winding between them to and fro, 
and being in oonneetioo with the tabes solely by the cosooearBal eanals. In this 
respect they remind one much of the similar canals that have been figured of Mille- 
pora by Moseley, which figure we have copied for comparison's sake on PI. CXXI, 
fig. 3 a. Tbe whole arrangement is only much more irregular in Irregulatopom 
fhanin JtSflqgora. TbssetabesoanbeseeninoorHg. Se, PI. OZVIIIatdififorBnt 
places. They are, however, exposed only for short distances within the sei^tion 
there fi;?\irod, as they bend in the horizontal direction, and thus fall only for short 
distances within the plane of a section. 

Erom this deaoiiption It appears that the present genos is aboat as nearly relat- 
ed to Millepont as to thi> pn-cpilincj one, or perhaps still more closely. TUsis 
chiefly expressed in the distribution of the horizontal canals, which are isolated, 
not merging directly into the vertical tubes, hut connected with them only by means 
crfoosDosaroBloanabithsyannofeamMgedinaay way raffially roond the tabes. 
This arrancrrnipnt of tbe horizoutal canals is almost exactly as in Millepora nodosa, 
only that it is for more irregular in the present genus, and consequently a distinc* 
tion between the horizontal canala and tbe vertical tubes is much more difUcult. 

■ S 
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TiMmgh, thw, io this mpeet ilw idation batwMn ImepMlaiopota and M&Uporm k 

Tery closp, fJifre nrr nn thootlior liand considernlile dism^panripR. 

In the first place, these so-called horizontal canals are not, properly speaking, 
boruoatal. lliey do not extend approzunately in one plane, as is the case in 
JKUtpOM, tnit iMnd ineipdaily npaad down. While thoa by fhase canalB in Mith- 
pora an indistinct consent ric stratification of the skeleton is produced, not a trace 
of suohstiati&oatiou can be observed in the present genus. The trabecular skeleton 
ia &r mm ungolar ^ma. m MHIipora, and tima tin vfcola forma a pwoos mass of 
yery imgular tuanfli. lia tlie tnbea of Mithpora laUier eompaet taibaln aM de- 
vcloped, whilst in ivegidmtepora tiiase an feplaioad hy inhemin, mOuK aingily or in 
groups. 

Thna we aae that in the present genus great slmilaritiBa to XUepora go band 
in hand with as great discrepancies. Notwithstanding this nearattnitjto JBUqtaro^ 

we have decided on plncinur the present <^^nuH in the family Caenostromidcs rather 
than in the Milleparida.; ohiefly on the grounds of analogy with other forms, 
eapedally with JHyectopora, 

The points of diserepanoy between Irregtdaiopara and the MittqtorUm con- 
sist chiefly in the arrar!2^f>men( oF the calices, which are not placed in groups; in the 
absence of a diHerence in size hetween the calioes of the mouthed and mouthless 
looids; and in a grcater iiregalarity in the aimngeatent of all the parts of the 
hydnpiiyton. 

Amoni; the Omotbromida the present genua foima oertun]j the moat atranglj 

deviating type. 

Of 1Sb» toam hdonging to this latter family, the genus Disjeefopora deseiibed 
ahoTO^ ia moat nearly related to the present genus. The differences between 7r- 
regulatopora and IHy'ectopora are, however, rather obvious. The skeleton, which 
forms a tolerably regular network in Ditjectopora, is quite irregular in Irregulato- 
fora. The tnbea tat the rsoeption of the looida an irregular in their arrangement, 
as well as in their direction, and are apparently not in direct connection with the 
horizontal canals, which arc at flie same time very larue and irregularly bending in 
the latter genus, whilst all this is not the oase in the former. 80 it seems that the 
two geneia tneasily distinguishable ftomeaoh oflugr« whilat tiieir afini^ on the 
other band ia ao great* that both moat very Ukelf be phood in one and the same 
Camily. 

The genus has been found up to the present only in the 8alt>range, and is there 
wpre a en t e d bgr a single species, for wUidk una introduoe the name Irregulatqpora m- 

I. Ikksouiatopoba UKDUJUiTA, Wasgcn & Wentael* n. gen. et sp,, PL CXVIII, 

fig. 2. 

Hydrophyton lamellar, or amnewhat irregularly cup-shaped. Upper surface 
alone exposed, undulating but otherwise smooth, not rugged as in the two preceding 
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gonen and speoies, finely poroas. The oaUoes can only be distinguished with diffi- 
vaifyi tliey are iticfim aU «fw fJie mr&ae, but fvrj imgaladj dbtiilNited. Hm 

trabecular skeloton only distinguishable with a powerful lenfl» TBiy Imgalflrf ahow* 
ing nowhere any attempt at forming a regular network. 

The dimensions of the hydrophyton are rather considerable. 

The real Btraotore of the specimen can only be recognised in mioraeoopioal aeo- 
tions. One can then nbservc that the suhstanoB of the hydrophyton is built up of 
a trabecular skeleton, in which the substance of the several trabcculac is rather irre- 
gular in thickness, but generally oompaiatiTely thin. They leave room between 
thorn for canals, which are eonsidexablj tUdcer than the trabeculn and which are 

chiefly ohamcterised by round ampulla-lilce widcnin'*^ ocourrinp at all points where 
several branches of these canals meet. In these canals the coenosorc was enclosed. 
They are altogether vennicnlar in their arrangement 

In Una tnlwoalar dwlaton two aarli of larger toibea aie iiMwted. IniI aw only 
distinguishable with difiBculty. The most important of these are the so-called vfrfi- 
cal tubes, which open as calicos on the surface of the specimen. These are best seen 
in the Tertical section, representaA PL OXVUI, fig. 2d, when thej ara ent kwigi* 
tndbiallj. Boiiia of then an naaily atiaight, others bending very irngnlarly ; the 
preservation of the specimen is, however, not sufBciently good to follow them for 
any greater extent. They are ofteD* and very irregularly* tiaTaned by trabeculae. 
In tig. 2c, which ia « lioiiaaatd laetion, paxalM to the wcaUaa, aamml «f Oan 
tubea an out tnoararadgr. Alao hen they vppsu rvey incgnlar in tmaj icapeot 
Some of them appear larger, some narrower, some of them are more oval, others 
more circular, all are very indistinctly circumscribed, because of the circumstance 
that 80 many of the oaBnoMaoal canab open into them that the onUine of the tnbea 
theoaaelfM ia nearly obliterated. Another cause of this indiatinotneia are the seveni 
tnlieculo; which traverse the tubes obliquely, and thna hapfpen BOmetimfla to he oat 
tnaaversely just in the middle of the tubes. 

In the same figure there appear between the more romidish tabes, out trans- 
versely, atroi^ly elongate trinding black bands, representing the ao^saUed horimotal 
canals. Thf^c also are very indistinctly defined, as cOOntleas ecrnosarcal canals 
open into them. We see that these canals are nowhera in direct communication 
trith the tobea* hut an joined to them only by the naraow omofloaiiQal oanala. 

The neaaanmoita an as follow 



OmUttWnvtltof thalMMllHhfdnphytM . 


. . . mmm. 


„ breadth ....... 


. . . 4*0 » 


„ tllii'kr.cii!! ...... 




Width of Iht! vertkal tabw 
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„ ndwtinK CMwl* . . . « . 
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Piamttrof lh« ocnomnbI OHub .... 
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XooaWSir O'm' teohgieal portion. — The only specimen of this species existing in 
the Salt ran ?e collection waa foond by Mr. Wynne^ Xtan8>Indna at Bilot. in the nud> 
die Froductus-limeiitooe. 
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Semarik8»^Aimt in this apedM, m in fhe praeedinf 006^ Om pflMervntifln 

causes some difficulty in the attempt to interpret the pictures one sees under the 
microscope. The speoimeu, after its deposition in the rock, has endcntly been in> 
filtrated with much calcaieooa matter, which so intimately united with tlie calcare. 
008 tnbeeoln that a dfstinfltionia no longer poMH^ We ihw find thai gnat parts 
of the fossil are composed of nothing but a compact mass of limestone, wliicli, in the 
sections prepared for inspection, become generally traversed by numerous little 
cracks, which form a fine reticulatioa that could easily be mialeading. In our 
figoies 80, of n. OXVni, these fine ntienhtioiii oan be wetjwben obeerved 

within the suhstrtn^-e of the calcareous prirts, nnd it must he bame in ">i«Mi that HlBJ 
are nothing but cracks, and not structural features. 

There is bnt little else to be remarked. The species is, in its general structure, 
not T«7 far distant bom Ditjeetopora mUlepof^rmU described above. How* 

ever, already the outwnrd appearance of the entire hydrophyton suggests the idea 
that the two are specifically different The whole shape is reversed, being conical 
in the one, and more or less lamellar in the oQus. The surface is rugged in the 
ihnt» and smooth, only si^btfy undulating^ in the seooad of (be two speai«s« and 
thus, even if the generio diffsrams wen not -ptmuA, the two bad to be ounddarad 
as different spedes. 

Of other fbrais none is known to na whidh eonld be oompaisd aeon closely 
with the present speeies. As in its geneml appsaiance Irregutatcpora mdulata has 
mnoih Stmilarity to some forms of sponj^es; something allied tn it may have been 
described under that head, but we are not aware of it, as the intimate structures of 
snob things an only partly knoira* 



Sub«Ocder: TUBULABL£. 

Anily : OTINID^ Vaagen & WentaeL 

The forms belonging to this sub^ndsr an diiefly different from those of the 

preceding sub-order ; in that the essential parts of which the hydrophyton is built up 
are little stolon-like tubes, which lorm a network, and from which tlie different 
sorts of zooids arc developed. These tubes are mostly chiliuous or of a homy sub- 
staaee, and it is doubtfid whether tfasf ever an built up of oskareona niatter. The 
spaces between these tubes are filled with laminar expansions, either of n honif or 
of calcareous substance, which expands nt intervals into little coneS OT ^p fr ffftT j 
containing in their cavities the so-called skeleton zooids of Grobben. 

The stolonal tubes an often (4 a boring nature, psnetnte the oaloareoos sab< 
stance of shells, and slowly dissolTe the oakanons matter altogsihsr. 

The lamellar expansions extend in concentric layers, one supported on 
the spines of the other, thus furming a concentric laminated mass, which in a 
Tortical seotitm appean to f onn an imgular netwoik. 
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In foiBil fiOnn^ it seems the ttolooal tnbei am never pwiwi'imJ, and thni it 
becomes doubtfnl vliether they were ever of a calcareous natnn^ The imprawnne 

of them, liowevor, are visible in fossil sptu'ies, forming furrows composinfr lioxncronal 
meshes on the surface of the hydropbytoii« which give to the whole a very character- 
iiUo appeuMioe. These fOnrows ate, however, ehaiaoteristlo only of oertam fonns, 
'vhflat in otheis they are apparently absent, and in these we have no signs of the 
former existenre of sfnlnnal IuIm's, though they may have bf en present. Neverthe- 
less, as these stolooal tubes are just the most important part of the bydiophytou of 
the nbtitarUBt the aooids always taking their or^ (rom them, the systentatio po- 
dtibn of the forms in which the former existence of such stolonal tubes cannot he 
proved, must remain somewhat doubtful ; such forms at least cannot be directly 
united with Il^draotima and its allies, which haTe the stolonal tubes most dittinctl/ 
devdoped. 

In fanner dmra^ when all the Stromatoporidm and similar things were oonudered 
as more or less nearly related to Ht/dracdnia, a more close distinction between the 
several forms was nut necessary ; but now, after we have recognised that a great part 
oC these fossils eonid not he oompared to HgdraeUMat bat were rather nearly related 
to MilleporOf the remaining forms must also be subjected to a more close scrotitty, 
in order to leam how far the old opinion as to their affinity to £ifdraetM» can atfll 
he sustained. 

We regret to say that the materials in the Salt-range oolleetiim belonging to 
this latter group are very limited, and did not admit of any accurate judguflmt as 

to the real affinities of these forms. We, therefore, are unable to advance any 
definite opinion as to the real systematic position of these things, or to add anything 
really new to onr knowledge of them. Only so mneh we are aUb to state, that in a 
certain number of fossil genera every trace of the former existence of stolonal tubes 
is absolutely wantin;^, whilst in others at least tin; impressions of such can be ob- 
served. The affinity of the latter to Htfdractinia is above any doubt, but whether 
the former are rightly placed in this vicinity mast lemain donhifnl, Acoording 
to Mr. Steinmann's indications, this possibility is, howerer, not ezdaded, and thus 
we lot them remain in this position with all reserve. 

The two groups, however, must certainly be made apparent, and thus we dis- 
tinguish two famiUes, the one of which bearing stdomal tubes win etrntaut Sjfdrae- 
UiiUt and its allies, the other without distinet stolonal tubes^ we oveate to reostTO 
l^^ttmraoUma and sunilar Xoims. We thus havi^ 

I. IVunilj: EYDMACTimDJB, 

Eydrophyton, homy or caloareous, consisting of stdonal tubes connected by 
lamdlar expansions in suooesure layers ; between these layers hollow intnlamloar 
spaces ; surface with lai-ger and smaller spines, between wliich furrows extend. 

1. Uydeactima, van Beneden. — ^Always enorasting, only sometinua formiiig 
small bianbbes; leoent, and fossil in tortiaiy and eratMsaoua beds. 
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2. T balavtm a, Steiomaimf 1878: Falsontographica, vol. XXV, p. 112, pL 
XII, figs. S, 9^ — ^Hydrophyton more or 1m arboiMoeiiit or polymorphoiis, oooilatiiig 
cf lui™— i which axe partly vertical, partly horizontal, thoa forming a network 
of moTf or less rectangular meshes. Structuro otherwise very similar to that of 
Sydractinia. Typical species : Thalam. cottaldina, Orb. sp. The genus oooura 
not XBiely in jaxasrie and entaiaaoiii stotfti 

n. Vhmfly ; 8PMJtSA€fTI2fn>J!f, Waagen & WeDtsel. 

Hydrophyton always calcareous, consisting of concentric lamelhe supported on 
vertical piUan, whioh axe sonutinieB alao devdoped ia s luulltt ^^-^H 
and piUan axe moatiy pierced by more or kaa fveqnent opeoinga. SloIoBal tabv 

have not been obserred up to the present. 

The general outline of the bydrophj-tou is roundish, spheroidal, elliptic or 
ejVauinc. 

1. SPHJiBAornm., Steinmann, 1878 : Palaiontographicxi, vol. XXV, p. 116, pL 
Xin, figs. 3, 7. — Ilydrophy ton spheroidal. Surface of Ilii> liinclhc provided with 
tubercles on which rather large canals open; smaller pores are disseminated 
bfltweu {hem, the openmgs oC whioh axe placed on aniBnar tnhflMdea. Tertieal 
plkis mostly alternating regnlady. lEIypiflal apedei: Sj^kmuL dieetaima, 
Stcinm. Jumssic of Stramberg. 

3. EiiLiPSAcmoA, Steinmaun^ 1878 : Pahoontographica, Vol. XXV, p. 116, 
FL XIV, Figs. 1—7.— Hydrophyton ellipsoidal somethnea Immehbig. Oomoentirio 
1«tw«i11» nf tmmp.what variable tbinlnmsa f pierced by numerous pores on their surfaces 
sometimes with a notwork of erroove??. Pillars very few, always oblique. Typical 
species : SUipaaetinia ellipsoidea, Steinm. From the Jurassic deposits of Stramberg. 

8. PAXxntU, Oaipenter, 1870 : Fhiloa. Trauaet, Yol. 160, pt 2, p. 721, Fla. 
72*76. — ^Hydrophyton more or less sj)}u roidnl, on the whole sMDewhat aimilar to 
^h<eracHnia, but the pillars are desorihcd as beiu^ hollow : cretaceous. 

4t. Lorrt'SiA, Brady. 1870 : PhUos. Transact^ VoL ISO, pt. 2, p. 743, Pis. 77- 
80.— Hydrophyton OToid. lamelltB not quite ooaeeatii^ but more <» Ibm spirally 
arranged, on the outer side compact, on their inner Murfacc traversed fay lafaiyrin- 
thine canals, which are also present in tlie pillars : eocene of Persia. 

6. 8Tru>j)lCT¥0if, I^icholson and Murie, 1879 : Joum. Linn. Soc., Zoology, VoL 
XIV, p. 221, PL 8 figs. 1—8, nonflg8.4—8.r— Hydrophyton nSMbeb having uaitaid 
pNoemea, in which the lamella- nro concentrically arranged, the centre of the ]no> 
cesses occupied by reticulated tissue. Lanielhe and pillars traversed by numerous 
openings. Typical species: StylodicL reti/orme, Ifiuh. and Murie. Devonian 
(bmiUon group) of Korfh>Amerioft. 

We have Aown already that the two species subsumed hy IHeiiolBOn and Miuie 
in the penus represent two very far deviating types, of which the first, S^ftod, 
eoiutmare, Nicb., according to the figures, appears to be something like Zabeckia, 
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whilst the second, represented by Slylod. reti/orme, Nicb. and Murie, belongs to the 
S^tmraeHi Mm , We hm igwmd hen in a pvovWonal mauiMr dw lint type, m 
feallj intelligible figures of it do not exist, and have restricted the name to the 
aeoond type, as the figures of this are well intollicdble, pending better information. 

6. CiBOOTOlU, Waagen, and Wentzel, n. geo.— Hydropbyton cylindrical with 
me latenl pratuhenmeee. Hngle lamelte of ft bendiplMriflel ihspe supported an 
ndial pillars of about the same thickness as the lamelhe. Both elenunti Ite- 
qnently but irregularly perforated. Typical species : Circop. faceolala, Waagennnd 
Wentsel, n. gen. et sp. Middle Productus-limcstone of the Salt-range. 

These ate the foone belonging to the sab-ocder TVMtHm which have been 
found np to the present in a fossil state. We tee that the family BydractUMm 
ccmme&oes in upper-mesozoic times and extends from tbore up into the actual seas, 
vhoce it has its greatest development. The family Sp/ueraotiiudce commences 
alieadf in the devonian ^nmIi, has a lingle lepneentattw in penniaa tinM!, and 
finds its chief development in mcsozoic strata, where not leH than three geneta 
eztst, to bo at last extinguished in the lower tertiary beds. 

In the Salt-range only the family Spharactifuda is represented by a single 
genu. 

Genus : CIRCOPORA, Waagen & "Wentwl, n. gen. 

Tlie eenernl shape of the hydrnpliyton is elongated, more or less irregularly 
oylindrical, provided at intervals with large rounded blunt tubercles which ap- 
perentlj sometimes develope into ibort lateral bianebee. The upper termination waa 
probably hemispherical, whibt the lower end mniqpparently more or less pointed, 
whereby the general ahi^ In amajler qieeiaieni heoomea also veiy eloogately re- 
versedly oonicaL 

The ehdeton eoMiirtB of a ■eriae of muBewiiM hemi^hericalhmellMb all anang. 

ed eenoentlioally in the direction of the longer axis of the hydrophyton. The 
convex side of the lamellse is directed upwards, the concave side downwards. These 
lamellie are connected together by numerous straight pillars or partitions, which are 
aU vertteal to the amfiaoa of the hundUe. Thay are either namnr, and of eqnal 
thickness throoghottti or fhey are somewhat broader and thickened at hoth endab 
where they unite with the lamella;, also somewhat of a laminar nature. 

The lamellae as well as the pillars are traversed by numerous pores, which aret 
howwar, very icregidady dbtiihiited. TSuj an aanewhat mora maeHNia in fhe 
lamellae than In the |«rtitioDab and am in fha fonnar poaiiion oflan united in 
groups. 

The interlaminar spaces are very considerably broader than the lamiMB and are 
snhdlvided in man or leaa leetangnhur or nundiah ohamhem tbe partitiona or 

pilars. These chambers communicate with those above and below through the 
pores by which the lamellae are traversed, but also laterally thcgr are mostly in oom> 
munication by the pores which travene the partitions. 
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The skeleton ii not always lio regular as has been here deaeribed. Chi«^flr 
when one of the tnbendM mentioned above it being fonned, the oonoentrio lamelltB 
begin to beooBM Imgnkuraiid vMuif taid <mI afimi^, n ttafc two tptmu 
of concentric lamellio are slowly formed, bending round two different centres. 
Often also the partitions of several saooessiTe layers are placed approximately in 
the same poiiikni and direetion, and then foim long, mora or kas straight, oonti- 
nnooa aaloanoni mtSk, wbkholletttwwwwetteafcriehmftg attar hag ^it^^ 
Other irregularities, which are also vivihle in our figures, caoaoi bo Hlfa&fltaifQjr 
explained. They are prolmbly also due partly to preaerration. 

In our figures (Fl. OXIX, fig. 2 a, 6. and ft OKX, fig. 2 a, 6.) we see also that 
thB««fcadiea«(tte3aiiMU»aa««liaBaitt»pilIan often show a M Iim in tta 
middle. This dark line corresponds to a structure which very generally oooun in 
the corals proper, and which has been termed there the primordial walL 

The genwitnthar neariy ralatod to Mranl ef fliow gwm whSA ar» «au> 
uemted abore as belonging to the family SphtBraetmidtt, Tben jb S fh mrmoiM m 
itself which must be comparwl. First, the gereral shape of the hydrojihyton in 
both genera is difEerent. Then, the stractoie is, on the wbole^ much more regular 
in gtdmnaim'a gemit that it la in the Salt-nnge lonn. The pores on the lamellsQ 
an maflb more numerous in our Circopora, and are not placed on WMti» aa ia tte 
caae in 
obrioM* 

Tet mom neaily xdated Iban SjpJkmraeHMkt b SItipmeHmia. In this genua 
alao cylindrical forms of the wbole bydropfayton appear, and niiiiK Hmfann ■litilinii 
is made towards the development of bmnelies as in our fossil, but the internal 
stmcture is considerably diilerent The concentric lameliiie are much thicker, the 
partition walla or pOlaza mnoh more scarce and alwaji oblique^ and the canals 
traversing the laminMmiid&Maiiimaiid]aiigar,ai>tiiafta]aointtili«iaethedirtiii»> 
iaon is not difficult. 

The genus is represented in the Bait-range by two speoiee, which wiU reoeire 
the names cf Oircop. faveotafa and Olrocy. hiMoMk In otter i«ta «f tte ipodd 
tlie gmna baa not yet been deteoted. 

1. CnooroBA WA-noLiXA, Waagen & Wentzel, n. gen. et qp., PI. CXIX, flga. 1, 8; 

PI. CXX, fig. L 

Bydrophyton irregularly cylindrical or very elongately reversedly conical, ter- 
minated at tiM npiper estremity bj a hemiiqiliwieal onttnek witt tiw otter end 
probably attached to forei^i bodies. 

Lateral surfaeo of the hydrojiliyton ratlier nitrsjed, apparently covered with a 
kind of cpitbeca, which has traui^versc irregular, but more or less parallel wrinkles, 
bfot on the whole TBiy badly preiemd. nMBBaraatintBrvalalai^UQnttabemlei, 
tte beginning of mmiticatione, wUoh «Nb liowefev, apparently never denkfed into 
Tsal branches. 
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If flw «iKliieM ii Hani off hj mtdnringv m genenlly happeiia, {he wliole 

sorfaoo is covered with more or less parallel lines, all somewhat vaultcfl towards the 
upper end of the hydrophytoa, and separated from each other hy narrow furrows. 
Theae linfis are the edgee of the lameUas of which ihe skeleton is composed, aad 
wbkhawoniliewhotoofmhwnlephwintl dufwi Hwy Me wmaeotod tngattwr by 
verticail walls, which traverse the furrows, and thus form parallel series of little 
cells, to which the name ought to allude. This structure is, however, well visible 
only for short distanoee on the specimens that serve for description. Generally the 
aotioii of matlMriBg liM worn sway a more or lessoonsidemUe part of flM ibaleloii, 
and tlinn this natural seetion is all covered with highly andied OOOfleatrfo UnM, 
between which off and on the Uttle cells can be distingoiahed. 

At the upper eactremity of one of the ^[teeiineiia liie laat tenninal lamella is 
partly pwa er r c d, and ene aaea flttt the surface is rather smooth, without tahemlea 
and provided with numerous fine pores, wliidb BIO father inegidady diatiihated and 
gathered here and there in irregular groups. 

Otberwiae then is tmt Uttle to be said of Ito ootwacd appeiiiaee of these thin 
TiMty are mostly rather badly preserved, and their real atiuetiin een geOKaUy only 
be made out by microscopical sections. 

In such sections one sees that the suhetanoe of the lamellae is very thin and 
eompact, often ahowinff in the middle s dark Ihie, a straetmal peenUaritj which 
can often be observed in the different parts of the skeleton of the Oe^entertUa, 
Hoiiaontal and vertical sections do not look markedly difTercnt ^rith regard to these 
lameUffi. They always form more or less concentrically arranged lines, acoordiog 
to their approximately hemispheiioal dutpe. Ill both eases we aae tint they are 
fmpiently perforated hy small potes. in whieh eaae the evt edgea of thew UumUn 
are resolved into dotted lines. 

The partition walls, vertical lamollse or pillars, as one also may call them, look 
on tiie oontraiy rather diflSsrent In vertieal aad In hoilaoBtal seeUona. Chiefly they 
are not oontiguous as apie the concentric lamellea } aad though of a lamellar nature, 
they are mostly of very moderate extent. They are armnfrcd more or less radially 
hi a horizontal as well as in a vertical direction, and are geneniUy vertical to the 
snrfaee of the eopoentrio lamelbB. In horlsontal aeetiona (BL OXIZ, fig. i a) they 
generally do not traverse more than one interlamrnar spaoa^ asa VOtJ thin and of 
equal thickness for their whole extent and are joined at sharp right-angles to the 
substance of the lamellte. Sometimes, but not always, they show perforations. In 
vertioal seetione (FL OXIX, 1^. 8 b) tiwy ere» poasihle, even sttU mote faiegalar 
than in horizontal ones. For comparatively lai^ distances they appear to be almost 
entirely absent, whilst at other places they are rather thick and traverse obviously 
four and five interlaminar spaces in succession. In other places again, these parti« 
tiaa. walls are restricted to a single interlaminar apace. This irregularity is farther 
augmented by the mode of perforation that prevails. There are often for long dis> 
taaoea no porea at all, whilst in other oasaa» chiefly when the partition walls are 
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restricted to a smq\p interlaminar space, pores are of rosnilar occurrence, and there 
are even cases, where such walla are resolved into a series of dota. 

Though this great inegularity pretailii yet the genenl amaqgeoMnfc o( tiw 
different parts of the skeleton can be dednoed with wftriint eeitainty from the taeta 

aecertaincd from the microscopical sections. 

The measurements of the specimens at our dispo&al are as follow : — 

Entirr Irn^rth cf the bjdropbjtoo vafcMWI. 

(iri-jli'-'t till -knf'ii . . . • • • 16 to 18 
Width of tb« iatniuDinar tftm Oil h « 

^oeoUtf tmd geological poHtion. — There arc altogether two specimens of this 
species preserv(Kl in Ibo Salt-ranf^c collection, whioh were both found by Mr. Wynne 
in the middle l;'ro(iuctub-llmestone of Morah. 

Bmarkt,^A» ngwda tin piMervBtiaB of these fotdlB, ft muifc be tenniiDed 
that, as in Ellipiactima, so in the present species foreign bodies are Tery often 
enclosed in the substance of thehydiofhytonandapartof theiReguhvitieaoi growth 
are certainly cauiMxl by these. 

It bM alsMdj ben itated abova that the fonna bdoiigbff to the genm Oiro^ 
pora bear a more or less close resemblance to Spfupracttnia and JElliptaclinia, and 
this is chiefly in a high degree the case with the present ape< ios. Sphtrractittia has 
similarly thin lameU», which on the whole are also rather lumilarly arranged. But 
vUtattbeaelaiiidtoaiiapkioedbyBiiiDieniuboleainoiir OnopairafineeMa^iBbiaj 
are nearly compact in Steinmann's genus, and canals or holes piercing the lamellro 
are only rarely to be observed, and thus the similarity is only an apparent one. 
Quite the same is the case with ElUptaeiimo. Here the similarity is yet a man 
distant one. Hie hmellB are mnoh thioker, of an entirely diffamit stmotore, and 
the partition walls are very rare and always strongly oblique. The perfotatiODS of 
tbe la*"*^^», on the contrary, are similar in both f oesils. 

Unth legard to other forma, as Fearkeria or Ltfflittia, there abo esata » oertam 
dmflaritif , wbioli h bowever only quite enipartoiaL 

2. Cuioopo&A TVSDLOaA, Waagen & Wentsel, n. gen. et sp., PL CXX, 

fig. 2. 

Hydnphyton irregularly, elongately, cylindrical ; not quite straight but various- 
ly bending; provided at intewata iritii blunt taberoakr proeesaea, giving fiie 
impression of a commencing ramifloatian. Uffer end bemisjdierically nonded ; the 
lower extremity is not preserved- 

Lateral surface of the hydrophyton rery rugged, bending out and in the most 
inegular naaaer, bnt not enHlciently weQ p neae m d to obaerve wbettier an epitheoa 
traa present or not. 

If the surface is somewhat worn, the same lines appear as have been described 
in the preceding speoiest but everything is of a coarser nature. The substanoe of 
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the lamellsB is much thicker, and their distances much larger. Othflrwiae thej are 
tSx^HaOf amnged. If tiw VMlbaiiig only jut tonohM the •nTCaoe, tiie Ubm 
sppaar more or leaa ifaei^ii^ ttougli ntlMr inegnlar. If the wcathcriDg prooeeda 
deeper, the lines become more and more vavdted, until towanLs the centre they are 
semi-cizcularly arched. The lamellre are connected together bjr partition-walla or 
liUin, iriikb earn a letioalated i^peen^ 

19 hy nook matter. 

Tb» true characters of the species can only be recognised in microscopical aeo* 
fkm. We ham flgwed mdi aeetkna on FL OXZ, fig. S a, 1^ of wMoli flg. 2 A 

!• • horizontal and fig. 2 a a vertical section. We soo at once in these soetions that 
flto iolid parts, forming the skeleton, are rather robust, and exhibit generally not 
•bajght, but to a certain extent rounded outlines ; this is caused by the circumstanoe 
that the median portioa ofeeeh sin^ part of the akdetoo is tttenvated, whilst both 
ends are more or less swollen, whereby rounded pores and canals are circumscribed* 
quite different from those described in the procedinf» species. The laraelhe fortting 
the concentric layers, of which the whole skeleton is composed, are well distinguish' 
aUeinbothaeetimM. Thejaieof tolenUyeqiialUdebuasforloDgwdbtiuu^ 
traycrscd by pores and frequently joined by partition-walls, which are strongly broad* 
encd at the points of junction and considerahly attenuated in the middle. Also there 
appears often in the middle of . these biird parts a dark line or else a dark mark« 
whldi ii censed eltiierby ■tr u e tui elpeeiiliMitfee or hyeetngnlarniedeof pw eat TaU ww 
hut never indicates the existence of fine canals in the centre of these parts. 

The interlaminar spaces are of considerable width, but rather iiTogular in their 
extent, often interrupted or dispLu^ed, but on the whole following a conoentrio 
acmvemani The pertition-inilk or pillaie are etill flv'more inegalar, and often 
absent for longer distances. At other places they are again more numerous, md 
then often continued through a series of sucoessiTe interlaminar spaces. They are ' 
not perforated by pores so frequently as the lamellae i. Where their distribution it 
flomewhat nune legnhr, fouded eanels or oiutnibflKB are peititianed oS bj theDp 
which acquire anaorlr cifoolar outline hj tiie ibgnbHr dflTekgrnent theee pulition* 
walls have attained. 

In the horizontal seotion (Fl. CXX, fig. 2 b) one sees a number of successiTe 
eoDoentne lemdte wUeh show Oiere a singwlar diverging arrangement, which is 

caused by the cirrumst.mce that the figure represents that part of a section where 
one of the external tubercles is just on the point of dcTeloping. Between theso con- 
oentrio lamellse the paiUtiaiicwalla or pillaia extend here in a tolerably regular 
ntnniK end oinainiarihe needy oirenler eanali or oband^^ 

In the vertical section (PI. OXX, fig. 2 a) which is t^iten not far from the 
oentre of the bydrophyton, the interlaminar spaces appear much wider, and inter- 
rupted by but few partition-walls, which are partly incomplete. Towards the right 
of the figon the skdflton heeomoB inegalu on aoeouat of ^ In^ 
body (I^boTeldeDa). 
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The measuroments are as follow : — 

Bntirs Imicih oftlit hjdrophjtoii nntcMWlk. 

Grentf^t tliicknriui 114 

TbickoMi of Utf oanoeotrio UmeUa M'-Ott it 

HUatfAttaliAiduraiM M-4W « 

Localittf and geological position. — The only specimen of this species, preserved 

in the Salt-range Collection, was found by Mr. Wynne in the middle nrodootus-Iinie* 

stone of Morah. 

J Z ww wi fc At in the pfeoeding ^leciM ■& dao in tins one, (lie ngnltt gnnrfli 

of the hydrophyton is ofteBlntanmpt fd by foreign Tioflies that arc included in the sub- 
Stance and have heen ov er gpr o wn by the colony. la this respect a certain similarity 
to Ettiptactima cannot be denied, bnt whilst in Steinmann's genus these foreign 
bodies do not iinflnanoft the growth of the whole bydzophytoo, in the pnsent 
iotm this innunnce is rather considcrablp, as appears from our figures. 

The nearest relation of the present species is beyond doubt the species previous* 
ly described under the name of Cir&:^. faveoUtta, W. and W. The external shape 
of flie two species is nearly identical, and it would be impassible to disdngniih 
between the two ; hut in microscnpical sections a difference would soon become appa- 
rent. In fact» in ihv. intimate structure the two forms are as different as they are 
tfrnOarincactenial appcaraneOi If wooompafeften i wos e op l ealseettoMiofthetwii 
species, drawn on PI. OXIX, and PI. CXX, we see immediately that this difference 
Obiefly lies in the different structure of the skeleton. Every part of this species is 
more robust than in the preceding one : the thickness of the concentric lamelliwis 0*1 
toO'Umm. in (Hrcopura/awolata, the same is 0'6to O'Smm. in the present spedei. 
The interlaminar spaoes, which are 0'21 to O'SSmm. in tlie first species, are 0*4 to 
O'Bmm. in the present one ; this difference is so considerable that on weathered surfaces 
it can be observed even with the naked eye or with a common pocket-lens. But also 
the shape of the different purta at the skeleton shows considerable diirerenoes. The 
paititi09l»WBlIs, or pillars, arc considerably broadened at the points of junction with 
the concentric lamellce, and thus circumscribe round holes or tul)es, to which cir- 
cumstance the name Oireopora tubulo$a is meant to allude. Thus, we see that the 
two certainly represent diflraent species, but on the other hand they are also again so 
madi in aooQidanoe wifli ««ioh otiwr, that they oertaial^ hebng to one and the 
same genus. 

There is, however, yet another fossil with which the present species most be 
oompond ; this is Sfylodictpon ret^fbme, Nidiola. and Miule. The trsmfene or 

horizontal section represented on PI. Ill, fig. 8 of Kloholson and Murie's paper shows 
towards the centre similar n)\inded cpIIs, btit mon' towards the periphery this character 
soon disappears, and the whole becomes more similar to Cireop. fateolata, though 
■omewliatmoreiniegttlar. OnthewholetbereisnodotthtaoeirtainsiniilarKyof type 
between Stylodictson and Circopora, but the reticulated tissue in the centre of the 
columns and the massive form of the hydrophyton in Slylodictyon make a generic 
distinction between the two absolutely necessary, and thus also the specific similar- 
ity between 8t$l, rettfome and Oircop. MtiloM k obHj an appaient one. 
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STTPFLEMEin TO THE BBTOZOA. 

FamiJy: PETALOPOBID^, Waagen. 

In the course of investigations regardine: the oomls of the Salt-range, Tfe had 
occasion to study in detail two small fossils, which to all appearance belonged to the 
genm ililoMfc!|Mm of M«d^ and «t flfst we took th^ Batarteriro 
had made several sections, as many as the very scanty material would allow, we soon 
found, that the mode of gemmation prevailing in these Mhambopor^s was not in 
any way similar to that occurring in the corals, but was absolutely identical with 
vhrt m genenny fbnnd to bo tlie oaie la tiio AyoMo; ibm, m ooaU nol de- 
scribe these two fossik among the corals, and ha\nng rpoogniscd them to be Bryotoa 
we are obliged now to give a Bupplemeut to this class for the descriptioii of thoM 
two little species. 

After hsving dunm tiie inobaUlity^ tibl a gmt muiy of fhe famOn fonmriy 

described under the names of Ceriopora or Hetcmpora arc in reality corals and not 
JBrgozoa, it is impossible to employ either of these names any longer for the deaig« 
nation of a family composed of orgamsms belonging to the Bryotoa, so we ave 
obliged to look out for another name. 

lUieie exists beyond doubt a group of forms among the Bryozoam, in which all 
the oeHfl are not of the same size, but in which there occur so-called interstitial tubes 
between the larger cdb. Among these loinM tbe genus P«to2opora, Lonad., has been 
atndied aiMk in detail m to ito mode of gemmation, and ii ibown bqrond aaj doMibfe 
to belong to the Srjfo&Mmt, Ilnui, we bave duaen tills geuaa for fhe limaAian cf 
a family name. 

We oompiise in lUs tmSkj tAonmeiA ccdanies of itryoMNMtfn irfueh small 
infterstitial tabes are inteioalated nune or less frequently between the peopn oeUs. 

All the cells tak(i their origin in the centre of the branches and are there produced 
by gemmation, in the mode characteristic of Btyozoaiu. According to this definition 
the genns iUomdofwra fidls also witiiiii the scope of the tmSij, It is rBprcasnted 
fii the 8dt«Bage bf two ^edes. 

Genus: RHOMBOPOIL\, Meek. 

Keek d m ae t arisss tbe genus in tbe following mannw :— 

» Small mmoae eorala, irffli non^eptato abort tabular eeUs, radiating obliquely 
outward and upward on all sides from an imaginary axis ; cell-moutbs rlunnfaio or 
rhomhir-nyal, and very regularly arrangrd in longitudinal and oblitjue spiral rows, 
the former of which are sometimes separated by more or less Hexuous longitudinal 
lidges ; interspaces nanaUy nflMr thidE, and not pieroed bj tmasTCne pores, bat 
noeapied by very minute non-septate kngitadinal oeils that aie doaed aaid nfi»> 
aentad at tiw sufaoe by mionto gmnolss or qinnka.'* 
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To this definition hnt very little need be added. It should be at once i^nnarkcd 
that the present geaos does not belong to the oor&lt but to the £rf<uoa, as u shown 
inofk dmclj hj Mr. KoeM own flgme» vlme the longitadinalHotiaii miMi cieulj 
odilliite the mode of gemmAtion pieTailiiig in the latter. 

As regards the little f^nnlf^ mentionod in Mef'k's diagnosis, it is worthy of 
notice that this is only a secondary character, caused by preservation, though it 
may be present in mott ipeoles. 13m CHise of fhii ehsisatsr is the aoonnmlatioa <>( 
sparry matrix at tiie mouths of mmIi iwy mnow canals, which often protrudes in 
hemispherical masses and is of very general occurrence in widely different fossils. 

The genus Mhombopora is most nearly related to Fetalopora, Lonsdale, but is 
distfnet from it l)f flie moM or leei wgakx aRsnganeni of the obDb inoUiqfDerows, 
•ltd by the absence of those kngitadiiial tidgea whidi snbdMde the saiftMie of most 
species of Petalopora, eamsiiig an anangement of the eeU* in man or km legnlar 
vertical rows. 

The genus is reprasented m flie BaIt>iaoge by two speciesb iHikih are both new. 
1. RBomoffou ixuniiri* Waagen* &• sp* 




VIl^Sl, Rrovbopoia ODMQn, Wiuf^, a. «p. SpeetsMB fhnn tbc middle Fradactos-limMlam of Kifiriiot : («)1ital| 
view of the fn^eot : (i) trnnnrerM- Mctioo of the UienX biancb, badly pratcrred, both enUrfvd ton timei. 

The entire colony is arborescent, composed of small straight stems which bifur« 
oate at interrals, and whioh liave an approximntely dreolar, or only very slightly 
oompreesedt iniisnme section. The thickness of the branches is 2 to 3 mm. 

They are composed of short tubes, which originate in a single line in the centre 
and extend thence upward and outward. They are separated from each other by 
father tiiidc waUs inwhieh the interstitial tabes aie imbedded. Thektleraienhoat 
ten times thinner than the other tubes. 

The openings of tile tubes on the surface are genemlly oval and arranged regu- 
larly in quincunx, so as to form Tery stecflj ascending oblique rows. They are 
eonipaaaitivelr lililierlaigeieaah of them nhout 0-86 nun. in tiie tmnmn^ and 0*6 
mm. in tiiB bmgitadiBal dirsotiaQ« Tbem am fits to seren oells witidn ons obKque 
row. 
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The spaces between the celkaie occupied by little grantiles, wliich surround the 
eoUi on lU ddm» Midife not inaik off twj diitineUy riiombio spaces; on tfw vbolo 
diegr anb bowerer, arranged in single rows. The granules are miilt vp €f tpuy 
matter and indicate the position of the interstitial tubes. ThevB an HOM HMUe 
conspicuous than the rest by greater size or in any other way. 

range collection yrns fonnd lij 1117MII in tiia miiUlo ftodnotBtJiuaitonn nt 

Kafirkot (Trans-Indus). 

Memarkt. — The present species belongs to that group of forms which bear a 
tlek oinuBiiiteiion, and to wbioh belong, of otbcv spedes, Rkmi. t«pUe$iir9ldt$, 
Meek, Mhomb. inferporota, Phill,, and Trematop. gramdifera. Hall, which is 
probably also a Rhombopora. The form wbii b is most similar to the Indian fossil 
is the last of the three mentioned. It comes from the Niagara group oi Indiana 
and has been deeoiibed bj HiU in ilietpenty<eighth Annual Bepoit of ^JStvm ToA 
State Museum. It is distinct from the pf)ocios here under description solely by the 
more sparingly distributed granules between the cells and by the more slender 
branches. This all, howerer, applies only to the outward appearance. The internal 
rtmelaieof tboAaMffaaa qpeekafanotlCBGfini, anditmay wdlbe ibat it ia not 
a Bhombopara at all, but some form belonging to the Monticuliporidce. 

. Next in similarity comes Bhombop, interporota, FhUl., from the mountain-lime- 
atone of Todcshiie. This spedes baa much more slender branches, and the oells are 
mnoh imalkr, and eomparatively farther diataat ffom «aeb other. 

Rhomb, lepidendroidc/i, Meek, is much nom Mgiilar in ill aoa^toM^ and tlia 
oblique rows of cells are much less steep. 
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The slinpc of (lie entire colony is apparently arborescput, but only fragments are 
known to me. They represent small straight branches, which sometimee bifurcate". 
The trauvezM aeetian is xnosily not dieolv, but moM at Um oral or compressed, 
chiefly at the Rpota ▼here a tufimatuHi talcea place. The diameter of the btanohee 
is on aft aTcroge 2mm. 

The branches are composed of little tubes which originate at an imaginary axis, 
and diverge tfaenoeiiiniaid «iid onhncd. Thqr present in great ikmnben» and 
glTB to tine bMnblm Mmeirbat the appeamioe as if belonging to CMtUtzeUu or tb» 
like. "But on a dosor pxamination one soon finds, that the mode of gemmation is 
that characteristic of Broyozoa. The walls between the tubee are rather thick, 
and pi«roed by numerous Tery tlun interatitSal tubes. 

The surface of fltelmiidiei ]i lemnkaUy smooth, without distinct subdiTUoa 
into rhombic spaces, nor are there any granules surrounding the cell-openings. 

The oeU-openings are very small and of an oval shape. Their longer diameter 
it about O'Sram., the shorter one O'lmm. They are aboat their own diameter 
diltttt from each other. These distances are occupied by numerous interstitial 
poVM!* which are rery fine, all of about equal size and gonemlly arranf:r«l in single 
lowa. The cell-openings are distributed rather indistinctly in quincuncx, so thai 
mm or less regnlar vevtieal and oblique roin eaa be dfatingdehad. Then are 
tiurteen to fourteen sooh openings within one of the oblique rowi. 

Tory rarely there occur a kind of maculae, where no laige opeaillgi are p i wa^ 
but the whole is occupied solely by interstitial tubee* 

Xeeaii^r «k( ^lofjeel jiesilfMi.— There are two Ingmanta of fhie ipeeiea 
pnaerved ia the Salt-range collection, which vera both found by myielf ia the 

topnUMt beds of the upper Productus-limcstono of Virgal. 

j Lc m a rka. — Thiji species also is again more or less nearly related to SJiombop. 
UderporoM^ FhiU., ae the enifae anaogament of the oeOi and dietribvtioii of the 
pores between them is very similar in both specieo. On a cloeer comparison, howeier, 
one finds again that the branches are much mora robust and the cells more 
numeroiis, as there are up to 14 cells contained i& one oblique row. Another 
peculiarity ooaaieti in the oiroumstance, that the pores between the obUb ara id the 
present species often arranged in vertical rows, as in Petalopora. 

Viom the speoea described above, the present one is distinot by the much 
smaller cells. 

Onttevhdflkftianmarhahb how mnehthe prasent species rasemUesatme 

Petalopora, and one might even be doubtful whether it should not be rather de> 
scribed in that genus. I have left it in the genus Rhombopora on account of the, on 
the whole, quincundal arrangement of the cells and of the absence of vertical 
pcominent tidgeo m the mnfiwa. It eamiot, however, he denied, that this iipeoisa 
fonrifi to a certain extent a transitional link between the getdogfesUty oUev JMsaiS^ 
p0r4E and the more recent Petalopora, 
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Ohm: AMORPHOZOA. 

Order: PHABBTB0KS8. 

Snb-Order: 8PHINCT0Z0A. 
I^imily: SPS^BOSIFMONIDJB, 

In treating of the present class of animnl?!, we rather prefer to use the name 
of Amorphozoa, introduced by Blainville^ than that of Spongitte or Spongiaria applied 
bj Orey, Fleming, or Milne-Edwarda. The latter name seoms to us too coDcrete, 
apidyinj; oUefly totlMl»a*ipaDgei,irliiMTay mMj otiMr and nvMif dilleRBt 
ihillgB must also lie iuclud(;d in the class. Tlien the name Amorphozoa is ro very 
appropriate to the or<;unisms here under consideration that it would be a pity that 
such an excellent name should not 1m mede use of. Moreover, the name Amorphozoa 
it mm In MoanbiMW villi the lUUMe applied to the other ehuan of Oeeleiiterata, 
taiAtHOrphozoa, Uydmzna, Anthozoa sound very well together. 

This, however, implies that we coosidor the Amorphozoa as belonging to the 
Coelenierata. There are nuuay reasons for doing ao^ aa will be explained later on, 
bni ftD, or moa^ of tiieaa aaa not so much founded on their general ovganiaatiai aa 
(in their minute stnicturc ; and it is well known, and has been adduced already by 
Steinmann, that the skeleton elements of certain Amorphozoa are astonishingly 
similar to those of the Alqfonaria. 

Jit hamm,- ilMf are OtBlenierata they are a yery degencsate aet* iriddi hatre 
eren altogetbcT lost their atomaob, the chief criterion of the Cfelfiffrata. The 
chimney 'like cavity whidi ia pnaent in the centre of many forms can certainly not 
be considered as such, as it is only of aooidental oooorrenoe. This degeneration has 
been brought about by the fundamental mistake committed by theae miwi*!*, that 
they attach themselves as Oaslrtihc by the oval end of their body to forci;;n bodies, 
whereby the mouth and stomach could be of no further use to them and so 
beoame entirely obliterated. NatniaUy tiie animala must make np aa beat they can 
for this deficiency, but a real stomach they never attain. There is a cavifj often 
developed on that end of the body opposite the mouth, and this earity corresponds 
probably to the chimney-like cavity of certain forms ; but as there is no real mouth 
there ia no real stomaoht flie mttif aema only for the ejeetimi of mtar, and flia ao» 
called osculum at tlu> end of ft must rather bo considered as anus than aa aBOVth. 

The means of nutrition are probably ohiafly eSeoted by the numetons oanals 
that traverse the body of these animals. 

That in their eaeauw these organisms aie related to the Cofenlmite and only 
degeaente by quite ahnonnal circumstances, is shown partly by the mostly radial 
amngement of tbsae otnab^ by the aimilarity of the eleiaeBta of their skeleton to 
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tlioM of the Alcgonariat and by the dow appfonimaitfan ot uMbx toem to flie 
OoialSy as will be demonstrated later on. 

It is impossible to b^gia the description of any form belonging to the spoogesi 
wiUhmitfemnfiig to ZSittel^ moet important papers on Hie atraetoie of tibe miiuda 
telSBgiBg to tbis class. 

Zittel in his TTrindiiook distinguishes seven orders •within the class ; of which, 
howe?er, only fire have been found up to the present with certainty in a fossil state, 
Tlie task of these is made vp of the C/alci»ponffi<e, of wUoh the Fkm-Orum fom 
only s iamily. 

The living forms of the Calci»pongi<p , which are found in rather great numbers 
in our present seas, are all characterised by a skeleton, which is made up numerous 
■iflUfile or three-radiate or foor-radiate ealoareous spiooks, which are often peeked 
togetiier m great numbers, forming thick walls, which, however, always remain free 
and are never blended together, nor forming a meshwork, as in the M«9aetm«Uidm, 
nor in any other way. 

The Fiarettam aie a group of fbnnt that ooeur In a foasD stoto onlj, and 
which possewed a oaleareous skeleton, as is aa^^ proved by Zittel's inveetigationB ; 
and by the more recent studies of Dr. Steinmann, who ro-allirms Mr. Zittel's results 
in this respect in all details. Nevertheless, the structure of the Fharetronet deviates 
catherwidieiyiWim that genenUjooearring in living CafotapoH so mndi so that 
the opinion has been expressed, that they should not be considered aa belonging to 
the Amorpiogoot but rather aa some other form of the (kskateraiot perhaps Alegn^ 
naria. 

The diffeieooe (rf aU the UtarHfum ttim the OaUitpimgkB ocMuists ohiefly in 
fhe fliicumstanoe that either spindes are of aia uouurrenoe, or can at least not be 
distinguished, the entire walls consisting of a rather compact, perforated, cralcarcous 
mass i or if spicules can be distinguished in greater numbers, then they are blended 
togeUier ha diffteent mji, Imt alwaji fonning a Und of Ubies, in vUeh they are 
either entirely or ondy partly imbedded. 

Novertheless, we are far from asserting that there existed no connection what- 
ever between the fkarelronea and the recent Calcispongia. On the contrary, we 
heBere fliat a Bne of oonlimioas derelqnneni ean be esiahBshed fkom the Pkurg- 
tronet to the Calcispongia:. This development manifeata ilaeif ia several ways. 
First in tho development of Ww spiculae. In t)ie palcoozoic genera and species of 
Fharetrones only simple fusiiorm spicules occur ; in the cretaceous species tri-radiate 
sptoolea are of frequent oeonnenoe; and in the reeent Zetuone* tri^iadiato and fooiw 
radiate forms by far predominate. As the last remnant of the fibres of the Phargm 
ironea is to bo considered probably the plaster-like substance called " Sidbchen^ 
Mdrlel " by Uackel, occurring in the Leuconet. Second, in the development of the 
eaaatsTslem. This is very simple in the' palaaoMie Pkarelmtn, move deffloped 
in the cretaceous ones, and of an extreme degree of development in the recent 
Zeuoones. Now wc think it not quite impossible that tbe hard parts may have 
degenerated, the compact shelly parts and fibres being dissolved into spicules, in 
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faroar of the dcyelopmont of the canal-system. Though all this may bare been 
HhB m&bt Am Fhmttrwm mmt jtt bam been in thdr genenl ttrnetqw very tu 

deviatino; from the receiit Calciapongite ; and the tissues that secreted the compact 
shelly layers and flbres in the Pharetrones must have been more similar to those of 
the cozala than the tissues of the recent Calcispongiee. It appears thus more or less 
donbtfal if noA « deralopnieiit ooold 1w tomed • pcogNBiife one. It U only to in 
a certain sense. 

The materials contained in the Salt-range collection (all 8pfii»c(02oa) arc 
tolerably 4»teiiiiTe, though not repraaenting a great number of genera and species, 
bnt» WB ngnt to Mqr» tbeae nuterials «m mUiw indilfflrently pw w t r o d, and the 

substance of the walls is always transformed into a sparry mas'*, in which it is im- 
possible to distinguish any atructoze. Thus, ve are not in a position to add many 
ttttwfMsAi toflKMnabMidy nude koown triUi ngard to tbeae organisms by Zittel, 
Stflinmamit and Dnnikomky* 

The latter has more recently treated in detail some of the Pharefrones ; but, 
though hia work is otherwise so excellent, it seems to us that with regard to the 
flbiw be bM eraaed the que^tioDaiieie at afatkefatber to be oUeoied than cleared 
aph aa be omniden the fibrea ol wbioh the skeleton of the Fhanlnnet is geneiaily 
gDutde up to he secondary elements, produced only hy the proeei^s of fossilisation. 

Dunikowsky must admit that these fibres are of very general oocurrence in the 
Pketreironn, and that there an no forms among the whole order in ivbleb ttey 
would be abeen^ and which woiild bo composed of more or less free spienlee. If 
the fibres were of secondary origin and produced only by the influence of the 
decomposing organic matter upon the calcareous spicxdea and the fossilising sub* 
ataooes, it woold be difllealt to nadentand boir in all caaea tbe nme elleot wae 
attained, resulting in the formation of compact fibres. According to Dunikowaky's 
views the fibres are really of inorgnnie nature and include only fragments of organic 
substance, m., those parts of the spicules which have not entirely been dissolved. 
If tbia fa tiie caae^ flien ii fa rvf strange hoir tbe wliole flbns ba?e been reidaoed 
by silica in silicified apedmens, as it is the rule in the process of siliciflcation that 
only the orsranie tissues are replaced by silica, whilst all that is not organic remains 
of a calcareous nature. That the entire fibres are transformed into silica is amply 
pmred by Sttel'a own oboemiioDa, and tbvs it beemnes highly probable tbat tbay 
are of organic nature, and not of secondary origin. Besides this, there fa aometinaa 
a distinct structure distinguishable within the fibres, and sometimes even something 
like a primordial fibre can be observed comparable to the primordial walls in corals, 
and followed on botb aides by aeooodaiy tbiekeninga. Prom all tbfa it beeoaaa 
highly probable that the fibrea are an original feature of the Pharetronet, restricted 
to tbe order and distinguishing it from all the rest of the Amorphozoa. l^us, 
though the skeleton elements of the Fharetronea are of a calcareous natnre, yet 
fhaaa wganiamB cannot be placed togetbervitii tbe OaMtpmt^iA vu prea en taaaa. 

Tbe fibres of the Pharetroneu are of very different development in the different 
fionna: In aoma their oiigiaal oompoaitum of apieolae, maltad tagatbar by oigaaio 
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ealoancnu raManoo, ii Tery oonipionoaa ; whOsk in otlm fliii co mp o d tfai almoift 

entiroly disappears, the fihres Tieing transformed into porous calcareous walls or 
even into com|iaot lamellse, which in ever^r fespeot oan be oomfared to the lameUa 
forming the Twieiilar tbme in oonlt. 

iBiott tenuudnble forms in this latter respect have been deaodlwd bj 
Steiranann under tlie nnmea of AnMyslphonella, Sebargasia, Crttptococlia, Sollatia, 
&c. This group is largelj represented in the Salt-range, and we had good means for 
•tiidying the •fanotem of the akeleton. Ai in dl the SgMntUotoa^ it is oompoaed of 
a aeriH of homi^lierical or shortly cylindrical pieces. Somatimea tliare is a oentnl 
tuhe, sometimes not. llach pi(K3e has a thick stron<?ly porous wall covering the 
peripheral and upper parts, and lining the central tube, if there is one. The lower 
waAob noMina fieeOi and is ooeapied by the upper part of the wall of the pnoeding 
fiece. In this manner a series of chambers i» formed, and ^eoimens in which a 
central tube is present nre not unlike the shell of an Orthocerns with a wide central 
aiphon. The chambers thus formed are filled with a very irregular vesicular tissue, 
not ^Miwiih* to tlM vwieolar Ume of Mono TIetraoorMa, moh «• CiftUphyUum, 
Strephode$t Ac, ttw aiaglo T«aidM bdog otambend off ixregubudy eorvlas 
•belly lamellm. 

Begarding the finer stroctore of the elements of the skeleton, the outer wall is 
fiened bj two leti of Tory nvmarou* pon^ larger and amUer, m in a neve. Tbe 
hngor vmh ma atrily |N»ro^;liUa vitb the naked eye^ arranged mwe or less in quia, 
cunz ; the smaller ones aie extremely numerous, and well distinguishable with a 
common pocket>lens. Tbe walla of the Tesicles on the contrary appear, even if 
■IcoDgly magniHed, m thin oompaot alMlly bmdlB. So fav no apioidea bare been 
deteetod by us witUn theae parte of the skeleton. The rock, however, that surrounds 
these parts, often swarms with small, single, fusiform spicules, which hare often a 
thorny surface, and sometimes have the central canal preserved. As spicules are 
not of feiy genenl oooaircnee in fbe oalflBreoae loda of tbe 8alt>iangeb it ie aome* 
irbai anipiriBing to meet them here so frequently, and the supposition appears not 
very hazardous that these spicules were originally imbedded in the WOltt parti of the 
animals that also produced the other hard parta of these bodies. 

Tbe evidenoe of the fsatoms we bare etpoaed np to the piewat is of a lome^ 
what conflicting nature. The greater part, it must bo confessed, is not entirely in 
favour of the opinion that these fos<*ils should be considered as Amorphozoa, but the 
compactness of the hard parta and the existence of a vesicular tissue rather points 
to the eoaidnaioB of theae orgeaienia being reel eonla, perbape Mefoamrkh as 
sdvoeated by Steinmanti, rather than Amorpkozoa. On the other hand, there are 
some features which forbid their being pbioed with the true corals. This is chiefly 
tbe great pocoaitj of the walls, which are like a sieve, and most have allowed a free 
pevoolatlon tA the aea-water. We mnat admit aueb a suppoaiiioB, as in fbrms with 
hemispherical pieces or segments the water would have had no access to the interior 
of the animals, the cliambcrs boing closed all round, except by these por<?t<, and thus 
these cannot have been closed by organic matter. But then the body of these 
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S^Unetotoa mint hhre been r&rj diffnenfly ocnuiraoted from ihaiof xcaloofab and ' 

must hare been much more similar to that of the Amorphozoa. 

Another feature that Is not developed in the Indian materials, but which is 
otherwise of frequent occurrence, 13 the exintunce of numerous ostia on the surface 
<tf numy fmaMt nieih m BpofUaaUot Btoinin., SMmrim, Biamni., CtH/gfJiimt PoomI, 
im, Tlien in ooonection with the central tube with its osculum, as in EnoplocwUa, 
giTe nn appearance to theae thin^ ao entirely amoiphoBoio that their real nature 
«an barely bo doubted. 

T» theae ftetmea araai 1w added ibe oooumnm «C apienlea, eiiiiflr imhedded 
in the soft parts or forming part of the fibres. 

All this taken together, the greatest probability seems to be that the Pharetrones 
are in reality sponges, though they cannot be united with the C<U€i»pongia of o\ir 
preaeBt bbm, hut deviate xatheir far fiom fhem. 

On the other hand, it rannot be denied that they arc rather nearly related also 
to the real corals, chiefly the Alq;onaria, Thia proves two things : fir$t, that the 
Amorphozoa form most probably part of the (W«iderata, and not of tbd Protosoa ; 
and aeooM^ that the jPlbralroiMa an the moat highly oiganiaed of all the ^aiof- 
phozoa, approaching in their structure very near the true corals, thus obliterating 
more or less the fundamental difference that exists in the development of corals and 
aponges, tho former fixing thenuelres in the gating atate by the cloaed abmral end 
of (h«r hody to fotdgn hodiea^ the latter daing fhe aaine by Hia maatted end. 
Oaly lat«" on, the Intter develop at the opposite end a central cavity which is 
]|TC>bably to be considered as morphologically different from the gastcral cavity of 
fhe ooiala. Nefer&deaa, it aeema that both can derelop into fonna which approach 
each other "nay doedy. 

"We thus may be justified in considering the Pharcironet as an order of sponges 
by themselves ; forming to a certain extent a transitional link between spongi^ and 
ootala, distinct from the fint by a more acdid akdcton and from the latter by per- 
foflKtod naiUa of the body allowing the aea-water to enter laterally. 

Steinmann distinguishes among the Sphinctozoa four families, of which two^ 
the SpheBTOtiphonidcB and the SphcBroceBlidai, are represented in the Salt-range. 

Steinmann (Neu. Jahrb. t Hin. 1882, II. p. 163) charaoteriaea the family 
SjfiMroHphiimMda in the foUowmg manaer. The &mi]y is distinct from the " Sphm^ 
rocalidcB by the presence of n more or lesfl perfect central tube, from the Verticilli- 
ticUe by the absence of a fibrous tissue filling the interior of the segments. Walls 
inened Ij straight or hut litfle earved eaaala; a eentaal oaeviliim pwaent. Only 
JBitoploealia is covered with a tUok e p itheea, which is perforated by a greater num* 
her of small ostia. Fibres of tho sVoleton, as far as their struotun ean be made OBti 
ocusisting of long, slender spicules, without an axial canaL" 

To W» deflnitkn -we may perhaps add that in the forms of tiia Sdt>ftiig» « 
vesicular tissue is present, occupying the interior space of the segments. 

In the Salt-r^ige only a aiii{^egeiiiia»hdonging to the family, hia bean loimd 
up to the pxeeent. 
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Genus: AMBLYSIPnONELLA, Steinmann. 



As Mr. Steinmann bos not formulated a re&l diagnosis of tiie genus, but de> 
aeribed only the sbgle speoiei at Us disposal, ym must try to find out imdi eiiMio- 
ters as appear of importance for the characteristic of the genuti 

It may, we think, best bt; characterised in the foUowini^ mnnnor : — 

Body elongated, more or less cylindrical, with many transverse succenive fur* 
fows, by wUdi tlie entin body is diridied into single BegmeBta. Baoih wgment sbowi 
a nlher tiliok wlid outar mil, which is slightly convex on the outer side, then hends 
inwards, becoming approximately horizontal, and then again bendini; down, forming 
thus an inner wall, and giving a ring-shaped appearance to all these segments. In 
radi » mamnr a wide centnl tabe is fonned, wbieh l is r oi si i s fbe body for neasly 
its entize leui^tli and terminates nt the iq^ipsmtrcmity in a ocHnpszBtndy large os- 
onlnm. At the base of the body of the sponge it terminates on a shelly vesicular 
tissue, the same tissue with which also the hollow space of each segment is either 
inrtly or eniively filled a|». 

The wall which thus ooven Uie outer upper and inner side of each iliflliniil 
shows everywhere on its surface pores of two kinds; smaller ones wliicli are present 
in very great numbers, and larger ones wliich are less numerous, arranged somewhat 
in qninennx and easily -visible to the naked eye. These pores form the entzanees to 
UtUe canals, whicb pierce the sabstanoo of the wall, are moetly stajgfa^ and genank 
ly simple, only rarely bifurcating. The smaller pores also are in connection with 
canals, but those are moaily obliterated by the process of fossilisation. The sab> 
ilaiioBof theiralliB fiiMly giwmlar, Imt we mre not able to distingalsh any spieoleiL 
BnsMlns this, Steinmann describes a network of dark lines between the povae and 
■urroundintj them, which we were able to observe only in a very imperf«:t manner. 

The walls of which the vesicular tissue is made up show, on the cunuary, no 
atmotofe whatever. StelBiwann had already obaened this fne/t. We haw flgund 
numbers of sections, highly magnified, but theie weie never any pores observable. 
The whole wall consists of a oompaot shelly masSi without a tiaoe of aj^enlea or aqy 
other structure. 

The only aipieiilaa we obaened were oontained hi the nek that surrounds Ihe 

foesil, and it is probable that they were originally imbedded in the soft parts of the 
animal. They are all simply fusiform spicules, sometimes curved, and often with a 
thorny surface. An. axial canal can be distinctly observed in some cases. 

One of llie strangest hots in tiie Indian apeotes is the edsteoioe of a Uad of 

tabulie within the central tube. We shall have occasion to recur to this fact. 

The genus has up to the present only been found by Barrois io the carboniferous 
beds of Scbargas, in Asturia. 

In India speoies beloogiBg to the genoa an of vety genesd oeoinniiM 

been described already by Koninck. Amont; the materials at our disposal we oas 
di^tin^Miish fout diSoient species, which weie all found in the middle CXodaotoi* 
limt^tuuu. 
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1. AxBL-mnioKBiiU, TsnovuMAt Koniiiekt ip^ PL CXXII, fig. L 

1863. Orlkorrrat n-/i>ai^<rKin, Knninck : Qiurl. Jmuih, flagL Br|[« IobI* ZlZt U, 

1H<KJ. Ort/iocf^JS nir^i'lt'TJm, Kuuinck ; ihi'i.y- ItS. 

Orthi/ctrUJl t'.nhui- uyn, K i i. c!. 
1863. OrthitrrraM rrnr^iuxum, K'ci, . F.i't'»i]i'!t |mU*nx. dp riiiUi", |»- 5. 

Already on page 67 of the preseat work the species hero under description has 
been mentioned, and it waa stated iStum that it pxobaU/ belonged dtber to the 
epoDges or to the Foraminifera. Upon a doaev *»*m<i»«ti«n of the foasU we bare 

BOW decided on placing it with the former. 

Hons, de Koninck's description is rather incomplete and must be replaced by 
a new one, as the obaiaeten tbe speoiei are rather oomplioated. 

Nome of the specimens at our disposal is complete. The largest of these, being 
bat a fragment, has been figured In- ua, PI. CXXII, fig. 1. It is damnge<I at the 
upper extremity as well as at the lower, but on tbe latter there are indications that 
not mneh li mutiiig. The speounen ooosisis of about 10 or 11 aegmeittB, of latber 
unequal beight, each vcr^- shortly cylindrical with slightly oOllTex sides. In geneial 
they nre rnf hnr regularly j)laced ouo on the other, but some are somewhat more pro- 
jecting, others are placed somewhat obUquely, so that the whole specimen beoomea a 
little ourred. The beigbt of llie aegmenti Tatiei between 6 and II mm, bat the 
latter lui^it is the role. Towards the lower extremity the segments become india* 
tinct, and the whole is transformed into one vesicular mass, be<!oming at the same 
time rapidly pointed. With this lower pointed extremity the specimen was either 
attaebed to foreigii bodlee or inmrted into mud or sand. 

If we make a lon^tudinal or tranarerse section through the specimen, we find 
that the centre is occupied by a large cylindrical tube, whilst each sef^mcat forms a 
circular chamber around it. This structure led .^loos. do Koninck to consider tbe 
fbadl as an Ortbooena, and it must beeonfeaaed that tbe similarity is very great 

The tube is traversed at intervals by calcareous laraelltc, which look somewhat 
like tabulce, as found in the tubes of corals; but it is rather doubtful whether in 
the present case these lamella] are not of a secondary nature, cracks, caused by the 
drying up of tbe mud that OBoe filled tbe tube^ and afterwnda inflltmtedby oaibo* 
nate of lime. 

The central tulx' is lined with a rather thick wall, consisting of pieces that cor- 
respond to each siugle segment. The wulls iLuit separate the segments from each 
other are oomnum to two snooeBaiTe segments and somewhat thinner. Tlie outer 
wall of the segments, and thus the outer wall of the whole apeeimen, baa been en- 
tiiely lost by weathering. 

In most of the chambers an irregular number of veaidea can be distinguished, 
wbioh are generally attaeiied to «m of tbe walla or to eaob other; sometinieB 
however, strange to say, they appear to be quite free. Mostly the geoenl 
matrix occupies also the interior of the yesides ; in some cases, however, they are 
filled with a sparry matrix. Towards the base of the specimen these vesicles 

K 
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augment in number, and the segmeut« as well as the central tube are more or less 
obliteratdd. 

The structure of the dtSamit parts is characteristic. The thick wall of the 
central tube is pierced by numerous mostly atmic^bt canals, which liave a width of 
0'5 tu I'DUun. The walls that separate the segments from each other are also fre- 
quentif p«ionted« antl the euidaamgeneraQy l-Sami. in dbawter. The wtlO^ of 
tlie TwUdee, on the contrary, an marfy always nitlioiik ponn^ bat lanfy hen abo 

poran walls can be observed. 

TJndev the microscope the walls appear alwajs of a sparry natiuie and a minute 
Aitnetiue oannot be obeemd. 

In the rock, however, that flUa fbe ehamben, apienlffi, as well as the shells of 
foramitiifera, are found. The Bj^ioobe an fuaifonn Of oarred, alwqrs limpliB^ Mme- 
times with on axial canal. 

Tbe measoranents of the largest specimen tJfe as (dUow :— 



iDlin hmg^ of Um uptefancn no mm. 

Bnadfh »t Ihc u] :t*r citrcioiJy 38 » 

m » »3 

A*me* tieigbt of the chaialm ••«>.... 9 ^ 

Width of the central tab* 1<:>-13 „ 



Locality and geological potition. — ^The present species is restricted to the middle 
Productus-limestone, and has been found at the following localities : — ^At Khora in 
the gnf limflstonea fmming then the upper wgkm tdl the ndddle diridoii (8 ap.) ; 
and at Mlet In the compact marbly silicious limestones composing chiefly the middle 
region of the same division. From the same beds came appannily the ipeoiflieiW 
contained in the Geological Society's collection. 

Jtemorif V— From Hone, de Koninek^ deaeriiitioaB ilone it would ham been 
ntherdiffleott to decide what was meant under the names of Orthocercu vesiculoium 
and rachidetm, and I should not hare been able to sugcrost anytbin£» in this direc- 
tion, had not the Grcologicol Society of Loudon by the liberal loan of the specimens 
fxtm the 8alt-nnge in its poneaiion giren me the opportnaify to enaaine tpeci* 
mens which were labelled in Mons. de Koninck's own handwriting, and which were 
identical with what is now here described under the name. As the originals from 
which MoQS. de Kouinck's description was drawn up have been lost, those specimens 
in the Geologioal Sooie^a ooOeetioa maj now be oonddered as snob. 

That I imite the two species distinguished by Mons. de Koainck into one, will 
not appear very surprising, cousiderinj th<! fact that the Tariation in tri<' outward 
appearance of the several species is mucii greater in sponges than it is in C^hal<h 
jMda, and thatthna the same foaails, if ocnuiitend asthelatteryeanhe easOysephmted 
into different species, whilst they have to be token as forming only one species if 
ocmsideredassponirea. The dilTerences in(licat(»d in ifons. de Koninck's descriptions 
as existing between the two forms cauuot be eunsidered as suiHcient for the distino- 
twn of two diffennt species in this ease, and thus we hire united them mder the 
name of J.mUg^^toiiella veHenhta. 
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The mosi; ohamotaristio fwtaves of this ipeeiet an that the ipeoiiBeBi oeev 
•Imys simple and seem not to have grofvn in eolonies ; that the central tubo \s very 
lart»e, and that this is enclosed by shelly parta which nro very considerably thicker 
than the remainder of the shelly coverings occurring in the fossil. Already Mons. 
de Koninok bM tenttlwd tUi obwamitaiioe and mentions it in lub deiariptloa of 
Orthoceraa rachidenm. 

The only European species of Amblymphonella that has been described up to the 
present is At^l. barrom, Steinm., from carboniferous beds of Sebargas, in Spain. 
Thii ipedes annot» howemr, be eompaied to any of tiie Indian fonnai as on a tot 
glance its compaFatively very small aiw dietingnjaliM tt anfflaianfly. Bat ilia atarue* 
tnse ia also oonaideinUy diffenot» 

2. AxBLxaiPHOKBiJiA BADicii-£aA, Waagon & Wentzel, n. sp., PL CXXlIIt 

PI. CXXIV. fig. 1. 

The single individuals ore more or less cylindrical and of a considerable length, 
niere are, however, no specimens al onr disposal, wliidi an eotirely free ; all of 
them are imbedded in a oompaot limestone and only sections of tliem are exposed to 
\\rw. These hovom am snffieieatlf instruotlTo to give a oomplsta idea of the 
whole fossil. 

Bioh iadiridiial is Indlt vp of single segments, wfaUh an on an aveiajio Sum in 
height and marked off from each other on the outer side of the specimens by shallow 
furrows. The centre of the individual is occu[)ied by a wide central tube, which 
is rather irregular in its widthj but which, on an average, measures also about 8mm. in 
diamatw. Thns eaoh segment beoomes ring-shaped, its wall is fsstsned limits lower 
margin to the preceding segment, ascends for a little distance either straightly or 
curving a little outwards, then bending rather str.iiiihtly inside and a^ain descending 
to form the wall of the central tube. The thickness of the walls of the segments is 
everywhera the same, not mon thiolmied along the central tube, la Is the ease ia the 
preceding species. Within the hollows of each segment, vesicles of amost hmgalRr 
and variable shape are developed, which either oi-cur singly or in groups, sometimes 
filling the entire interior space of a segment and forming thus a regular vesicular 
timne. 

The stntotnre of the individuals is not the same everywhere. Tha oenfatal tube 
disappears at a certain distance above the base, the segments become more and more 
irregular and are at last dissolved into a moss of irregular vesicular colls, composing 
often roo(*like appendages, and serving at the aametimeasaoommonbase tosererai 
individtials, spreading out in the most irregular maimer. Thus two, three, or four 
individuals may rise from the same basal mass of cells and diverge in different 
directions. Irregularities of growth can otten be otherwise observed. Sometimes 
one sees at the upper end of aa individnal • seoond smaller tube inserted into tiw 
oiigittal central tube, which Uins attains quite an inagnJar shapi^ whilst it is other- 
wise generally cizoular. 

b2 
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The intimate stniotan of the different parts is tbe nme ai in other speeiee. 

The walls of tlie sotrments are eretyvlicrr pii i i rd hy numerous pores, whicb areO"2 

— O'liuiu in diameter ; the Tedder, on the contrary, have mostly Bolid walls. In 

Bome parts of the beat preeerred qwranien a very singular atmetnre obtaini, whieh 

haa been represented on PL CXXIII, fig. If. Moat of Ihe waUa and partitiooa 

a])iiear as if double, dividorl in the middle by a dark stripe. This rwalls very much 

the couditioa of the walls in the MonticulijporitUe, or of the septa in certain asteroid 

oorata. In theae latter caaee tbe dark line haa heen termed **priiDOTdial wall ** or 

" primary plate." Whether in the oaaa of the present Amblyaiphonella this fact haa i 

to be interpreted in a similar manner is very difficult to decide, and more observations 

are ncoessaiy to make out whether or not only a singular mode of preaerration 

here ohtains. 

The apecies can attain very considerable dfTnwwiona and the aingle indindnala 

may grow to a length of 150 to 200ram. ; the specimens at our dispc^al arc, binvovcr, 
too Ixully preserved to give exact measurements. The general dimensions are ^ 
exactly repreaented by onr igmea. 

LoealUg miti geological porition.— Then were fragments of a large colony, eon* 
sistini; of two individuals sju in'^'iiiL' fr m the same l)asal heap of cells, in Dr. Ver- 
chdre's collection. The entire specimen was not sufficiently well preserved to give 
figures of it ; a portion of it, however, haa been figured by us on Tl. CXXIII. The 
ipecimen comes from the Thma-Indiia continuation of the 8alt>range, probably the 
Rotta Rob, and its roek matter shows unmistakably that it was found in tlie com- 
pact marbly layers of the middle Froductua-Umostone. Another specimen, com- 
posed apparently of only one lai^ haaal part or mot from whieb aeveaal hidin- 
dnala took their arigin« waa ooUeefead at Viigal in the oi»14Mda of the middle Froduo> 
tu limeatone. 

2Miamte."-Ihe jrea en t species is rather nearly related tu Ambl. veticulota 
deaoribed above. The differeneea from that speoiea eonaiat obiefly in the haaal heap 
of oeDa and the rootplike appendages it bears, in the altogether more irregidar 
growth, and in the walli^ which an throBgbout of equal thiekneia in the speoiea 

here under description. 

It cannot be compared to any other form. 

8. AjoiiTBiraoviLU. iaiiam3iBii/)j«A, Waagen & Wentael, n. sp., PI. CXXIV, 



It is only a comparatively small fragment that servos for the description and 
definition of the jneeent speeiee, but this shows sneh peeoliar f eaturee tiiat it mint 
be oonsideied as a distinct species. 

The fragment consists of two segments, and parts of a third. Each segment 
is about 10mm. high and 30mm. in its transverse diameter. The fragment is traversed 
by ft very large eeotral tabe, tenninating at the upper extremity in a huge round 
OBOolnm, wbioh ia about 13mm. in diameter. The segments thus become of the riiape 
cf rather nanow rings of about equal height and breadth. 
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On the outer and upper sides of the fragment the irdk of the segments have 
entirdy diMppaaied hy weathering. Only where the MgmCTts sfs in contadr with 

each other and along the inner side of the central tube the walls arc preserved. In 
consequence of the absence of the outer walls, the contents of the segments are ex- 
posed to view, and it can be seen that they are crammed with vesicles. The inter* 
nal structure of the fossil can, however, he b^ter oboerred if sections are prepared, 
and we have thus fit^ured several. The contral tube appears then partly filled with 
rcK-k matter, partly with crystals of carbonate of lime. The vesicles arc extremely 
irregular, in shape as well as in size, mostly quite independent of the outer and inner 
walla of ihia aegmenti, leaa inegnlMly globular. Tlicy all poaseat aoUd 

walls, without pores. The wrills of (ho si'C^menfs, on the ocm.tmy't azo all OTOT per> 
forated, the pores being alwut U'2 to 0'8mm. in diameter. 

ZoeaUtjf and geological potUion. — The only apeoiiiien of the apeoua available 
far deaoript&m waa eollooted hy Ur. Wynne in. the middla Prodnetaa-Uinieatoiie of 
Momh. Auother fra2:mcnt, \vhi<'h liowrvor only doabtfolly oail ha OOOaiderod MB 
belonging to this species, comes .ilso from Morah. 

Semark».—TLhe present species is rather nearly related to the two previously 
doaoritaed, butyot ahowa paeiiliaritieswliidiforlMitsmiin The 
most characteristic features of the present form consist in the enormously wide cen- 
tral tube, in the comparatively thin walls that surround it, and the enormoua 
numhexi of 'vesicles by which the interior of the segments is filled. By these peon- 
liaiitifls the piesent speeies can he veadilj distmguished bom JsM. msAwIom* as 

well as ttaaiAmbl. radicifcra. 

Vrom. JnM. barroiti, 8teinm.j it can be immediately distinguished by its much 
larger sise. 

4 AxBLitammoM. momhvm, Waagen & Wentiel, a. qp., PL OZXT, flg. S, • 

TL CXXn, flg. 9. 

There are only fragmentary fedmens of this species at onr disposal, hut these 

show very peculiar characters. 

The individiuils are either single or grown together in pairs for their whole 
length. On the outer anrfooe the division of the single individuals into separate 
segments is not distingaidtahle; thej appear nuns or less smoothly eylindrical, with 
irregular transverse folds. 

In transverse sections or natural fractures, however, the walls separating the 
segments from each other are often exposed to view, and it can easily be seen that 
in general the stmoture of the p re aemt speeies is the same as that of tiie prsfioiialy 
described forms. 

Peculiar to the present species are the enormously tliiok walls, whicli attain their 
maximum chiefly in those lining the central tube. Here the wall attains a thick- 
ness td 8*6auB., whilst tiie outer wall and the walls that sepaiats the asgments from 
each other are only 2mm. thiok< The enoRDOOB development of the wall of the oen- 
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tnlialMoainM tb$ tiibe HbttV to Ijeaome vay nanov.imd tihia b aiMtber peonliwity 
of the speciea, wbioh can be very euQf mDQgniBed. 

As in other species the single f^c^ments are hetealso hfillDV, and these kdloir 
spaces are partly and irregulaxly filled with Teaielet. 

A very strange thing Qooiuniig fn tidi wftcSm fa flie mdon «f two bdMilnali 
for their entira kngtbt liejag ktenlly grown togeiber. Where ibii ii the oaie, the 
outer wall ia cnmmon to the two individuals, so thnt the two ran only be dis- 
tingtuahed by deep ioogitodioal furrows, which run along the whole fossil on op- 
po^ mim. In toMM fwn MotioiM one mm that in the intwfaM th« two hndiTi^ 
diudi an MfMiBtedfNRncodh other lif a aqpMote pieM of waO oxtending fiNtm one 
furrow to the opposite one. 

The minute structure of tho waUa fa well distinguishable in sections, as well as 
ontiieanriMOof theffoMifa. BoontbtainvoiyttiiaiMoiMpoiM, larger and nwDer, 
of which, however, apparently only the former onM are the entianeea to oanafa that 
pierce till" whole wall. The«e have a diameter of 0 2 to 0 3nim. Very much larger 
are the pores that pierce the thick wall of tho central tube ; their diameter being 
flam 0*76 to Inm. The walk «f tiio Tadoiks are mostly solid, as in other speoM. 

In longitudinal sections there can be observed within the central tube some cal- 
careous lamellm which look like irregiilar tabulir, but of wliich it is impossible to 
state whether they are original features, or whether they have been produced by tlie 
prooeMotfinadHMttnBi 

Am mity fragmenii are at our diapoaal it b lomewhat naeleM to ^tn meanue- 
ments. As, however, the dimmriona are MUiewhat viudaUeb we shall at faaat give 
the transverse measurements. 

In the qpeoimen, in whiidi two individnab are grown together, we shall desig- 
nate the larger individual aa I and the smaller tt II, whibt the sini^ indiridttal 
leoeiTM the number IIL 
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Locality and geologtcal position. — Tho larger of tho specimens, in which two 
individnab ate giown together laterally, b from the middb Frodnetm-Iimestraw 
(ooral beds) of Tllgal, where such specimens seem not to be rare (3 sp.) ; whilst 
smaller, single ones, weie found at Moiah and at Tiigal, also in the middb Pro- 

ductus-limeetone. 

JbaMrte.— It fa very easy to distingobh the prMent apeeiM from all ito alliM 
by the mtf naxrov eentral Mual, whieh fa often aunoonded hy estremaly thijAeaed 

walls. 

A character which is not so apparent, but wliich is also very peculiar, is theexis- 
tenee of oemparatively very large oanab, which pieree the wall of the central tube. 

character ^piMehes the present species to a certain extent to the genus Sebar- 
gatki of Bteinmann. The ebaiaotera of thb genus are^ however^ atiU somewhat 



u_y uu^_cci by Goggle 



HK0DUGTIJB-II]IX81X>iaL^-<XEIiE]!ri!^^ 999 



unaertein. Btemmaiin dlBtiugnishes it from AaMjftipkouiU» by tbe presence of 
■omewlui «id«r caaals in tlie wdk o( Hie eealnil tutnab Imt thoi^ tliii <A»nM»ter 

alonn is harfly sufTiciont for the disfiiictinn of a genns, yet eron tliis is not made out 
with certainty, but Stdnmaim says that apparently such canals are pnnent. Of 
gieatet importance seems to va ib» drconutaiifle thai in Stiwrgatia the Teaides, 
wUeh are situated in the interior boUov space of the sogmenta, and are of mj 
ireneral occurrence in AmblijKiphoneUa, are entirely ahsent. If we take tliis to be 
the chief character of the gonus, then tbe species here under consideratioa must 
deoidedly remain irith AmblfiphoneUa and cannot be ph»ed into SebargaHa, as 
here the entiie intekior speoe bC the iegmento i»ooea|kd bj twdelet. 

Vanaiyt 8PiLSS00<S£JI>JS, Btdnmaan. 

Bteinmann eharacterMBe tte ftanily in the feiltowing maimer 

" It consists of Pharetronpf, composed of hollow 9ejmrnt<i, which arc only oc- 
casionally filled up in a peculiar manner. A central tube is absent Walls either 
aolid or perfomted. Stmotoze of tim valli dmple or douUe. There exJata eifhto 
oaty one large ewtaal oaeolmn, oar eeteial amallar omBii or « large ieental end aome 

amaller ones." 

In this definition the indication of the walla being sometimes double has not 
been confirmed by onr own oihaervattiona. Li tbe flalt-range there are forms very 
needy wJnted to SoUanttt Btaimnumn, which ia said to poaseaa double waUa. ]bithe 
Indbn forms, however, not a trace of such a double structure can be obscrv-(»d. The 
irregular distribution of the black layer lining the two lower oscula in Mr. 8teia« 
mann's figuree of SoUoriot whibt it ia nbaoit in tte laat 000, fto., makea it not im- 
prdbnble that thia ia only e minoral deposit of a secondary origin on theinaidetrf the 
walls, as we have amply fibred dmllarthingain aefeml apeoiaeof .^4Mi%«^Aoiwlb^ 
for instance PI. CXXIV, fig. 2g. 

Mr. Steinmann quotes four geneiRa in tiiia family, but none of these is re* 
presented in the Salt-range. 

Tlio forms represented there hrlon;»ing to the fnmily compose a new genua, 
more or less nearly related to SoUasia, perhaps also to SpAeerocaslia. We introduce 
for this genus the name of Steinmaimia. 

« 

Goiiist 8TEDOCANKIA, Waagen and Wentiel* n. gen. 

The indifidaala belonging to this genus are composed of apheroidal segments, 
which are all arranged in one line forming thus elongated bodiea, which are gene- 
rally not strnirjht Imt curved in various directions. Each scj^ment is on the outride 
distinctly marked oif from tbe adjoining ones by deep furrows, so that the whole 
body takea an appearanoa like a atring of lai^ beads. If the upper sorfaoe is pre- 
aenred, or if n ficMtnre jnat hita tiie line of jnaelioa between two aegmenle, one aeea 
that eaoh Begmmt ia nearly qnite eloaed on the npper aide and that only n eompen^ 
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tirdy tmall lonad owidiim lemaina io (he wntn, by which the ohamben formed 

liy the single sogmonts communicate with each otlior. 

The chambers are either entirely or partly liUcd with vesicles. 

The walls are perforated. Tho pores are of two sizes, smaller and large. 

Tlie indhridaab grow either dngly or tliey aie latenlly miited two or three to- 
gether for their entire length. 

It has been remarked above that the genus is rather nearly related to Sollaaia, 
Bteinm. Like the presoot genus, Sollaeia also consists of a series of spheroidal 
chamben, in oommuiiicetkm with each other by' rather uarrow oaeola, triiieh are 
in the centre on the top of each chamber. Tho distinction of two different layers 
within the substance of the shell, on wliich character great stress is laid by Dr. 
Steinmanp, does not seem to us of great importance, as it appears ratlier prob- 
able thai the inner layer ia nothing but a ninnmldepoait. Nerortheieai, there odata 
a very fundamental difference between 8oll<uia and our Sleinmannia ; as in the 
former genus rather numerous small ostia are irregularly distributed over each seg- 
ment) which are entirely absent in the latter. Moreover, the chambers in Solkuia 
are empty whilst thej aie filled with Tedolea in SMtmamiia. It eaanot thva be 
doubted that the Indian fossil must be considered as forming a diflcrent genus. 

On tho same plate on which SoUasM is represented by Dr. Steinraann yet 
another genus is figured which required some notice. This is Cryptoocelia, Steinm. 
Tills genus is in so fur somewhat similar to oar SMnmmtma, as the more or kaa 
heaoiqiherical segments arc here filled with a network of somewhat radially ar- 
ranged meshes, which i)crhap8 might bo compared to the vt«icles occurring in the 
interior of the chambers of the Indian forms. Tho similarity is, however, only a 
dvtant one. Whibt in Siemmtmmm the Teriolea hare generally oompaet ahelly 
walls, which arc in their structure quite different from the general wall of the seg- 
.inents, the walls of the meshes in Cryptoccplia are of tlie same description as the 
outer wall of the segments, and appear more or lees like prooe&ses sent out by that wall, 
oaosing the entire aegmenta to be filled with a apongj mak. Thia giyea a quite 
different cliaracter to the latter fossil and ntakes it necessary to plaoe it in an 
entirely dilTercut family from that to which our Steitimnmiia belongs. 

The genus is reprettcuted in the Salt-range by two species only, of whioh one 
oeottca in the iq>per, the other in the middle ftod«etaia»limeatone. 

1. BniviiiJraiA. ULvnkKAt Waagen A Wentael, n. gen. et ap., FL OZXIV; 

fig. 4t IL OXXV, fig. 1 a. b. 

Hie whole body is of a move or lees very elongate reversedly conioal, or nearly 

cylindrical ^hapo, never quite straight but always slii^htly curved. It bears at 
intervals deep contractions, so that the whole appears subdivided into nearly 
aphnoidal aegnienti, which yery slowly increase in tiie from bottom to top. The 
lowest aegmoit ia tiie amalleat onq, and it waa probably attaohed to aotne ftweign 
body. 



PBQDUOTUB-LIHBSIONE.— OELBNTBBATA. 



The upper end is not known to us ; but ou a natural fracture that terminates 
oof •peoimen in tluit direolloii« ono sees that flie lu/t legment preserved timot/b cn- 
tiidj, is closed at the upper extiemity, and pierced only in liie centre by a small oaon* 
lum. It can thus be taken for ^ntcd that each segment is similarly provided with 
such an osculum, and that the actual terminal segment showed an osculum on its 
nppv utmnity. 

By making a longitudinal section through the specimen one sees, that eaoh 
■egmont is closed all round, with the solo exception of the median osculum, forming a 
spheroidal chamber. Within these chambers vesicles, very irr^ular in size and shape, 
we ma» «r len deuely ^Uftrilmtad, coemgifias, howem, ca^y nmly (iie entira 
apace. 

The outer surface appears ever to the naked eye densely porous. Under a 
lens oue sees that there are two sets of pores, finer and larger, of which the former 
ave liy fSut more nnmerooa. Only the latter axe Tisible to ttte aakad eye. 

in Motions, the general viUa of the wgmento an seen to bo of considerable 
thickness, 1-5 to 2mm. Only these are distinctly perforated, whilst the walls of the 
vesicles appear to be compact. Under the mierofloope the substance of the walls 
appean finely gnnnlar, Irat sptoaUe oasnot ba distinpiiilied. 

. It 'll difficult to give measurements, as only a tagment is at our dispoMl, in 
wlikib not more than two •ogmenta an intaet Ibe meanmmBntB nt then an, 
boifever, as follow : — 



BMgbt ol the Ant (offwrmoct) Begmeot IS mo 

M M M Mgnmt at low «oi .••<>.. 14 » 
B«3KhteCa*iMnii«gmat 11 » 



LomMfy tmd geohffieal poMon^Ybm iB.on]gr a iIdj^ tgiKSmn. at tiiia 
tgeduM at our dtsposal. Thia ma ooUeeled by Ur. Wymia aoftk of KaMQii ia 

tlie upper Froductus-limestone. 

.£0fliarifc«.— The rather scanty materials axe barely sufficient to describe the spe* 
oifla tliorafnglify. CfbieAy the general shape mint naurin ntlinr donbtfoL If one 
OODsiders the section Tl. CXXIY, fig. at ISbd npper extnmity, an irregularity of 
growth is observable. To the right there is apparently a small lateral osculum and 
at both sides of it the oommonoement of a small hemisphehcal chamber. If this is 
nalty the oaM^ flien the spemea mnit bave been arbonMant^ and we see hm tbe 
derelopmeDt of a new branch. The specimen is, however, so fragmentary that oue 
oannot become sure of the matter, though on the whole there v no gnat imgiobabip 
lity that these things were leally axboiesoent. 

Then ii no oecaaicn to eompMe tte pumenttem with any aliiar ipeoiMi as up 
to the present, so far as we sie aiwaii^ aotliing has beu denribed tliat would 
necessitate a eloser ootnjarison. 

t 
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8. StasMJMttk maaAt Waagm A WentMl,- n. gen. ei ip., Fl. CXZIV« 

fig. 8. 

The whole fossil is elongated, laterally compressed, composed of numerous 
spheroidal segments ia two rows, which axe laterally united and in which each seg- 
ment b narked off by deitp f umm. 

We consider the spedmea as composed of two indiriduab* each mw of segmento 

representing one ; they are latprnlly grown togctlicr in such a manner that the 
lateral wall of one of the iadividuub is entirely ahseut, this part btiug in common to 
the two. 

Tlie soTpral segments are apparently MNnetimcs in cnmmunicatioa witli eaoh 
other by small oscula, which are, however, only rarely observable. 

The interior spaces of the segments arc either entirely or partly filled up by 
very irregolai vtesicles. 

As in the preceding species, the walls arc densely pofons. The species must have 
attained rather considerable dimensions, but it is very difficult to make out its exact 
shape and extension, as it is always enclosed in massive, compact limestones, where 
the ahape of the foBuli can only be Studied iawotiona. Aa fu as tbe mearaiemenla 
«an at all be taken, thej seem to be as follow 



A*MiWt liiWitafaaMgMrti lOon. 

OrMtMt diuooter „ •.U,, 

amallart .„ „ « ...... ..Mm 

DiuMtaraf tlMOMdtt or FMMf) 9 » 

DioMltrortUtwofadlTidub « , 



Locality and geological potition. — The only specimen of tbts speofes ttOUk the 
Salt>tange is preaerred in a pieoe of oompaot limestone from Dr. Venshdro's ooUeotion; 
it is probably from the Kotta Boh, and eridnntly oame from the middle division of 

tiw Prodnctus-limestone. 

Metnorkt. — ^Che materials of the present species are yet by far more inadeq^uate 
than those of the preceding one, bat as this form oeoura at eertain looalities in 

great numbers, though it be never possible to detach it from the rock, and takes 
part in the formation of the coral reefs that are mot with here and there in the 
middle Productus-limcstoue, we thought it not advisable to pass it entirely in 
silenoe. 

Individuals up to two, three, or perhaps even more, arc laterally united, forming 
thus thick, vertical lamellar expansions, which curve in various directions, and 
apparently sometimes send oil branches. Thus complicated colonies arc formed, 
which can attain oonsideraUe dimendoos. 

From the preceding species, the present one is distinct by the more slender 
shape of the single individuala and by the xemarkable lateral union of several such 
individuals. 
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Sub-Kingdom: PROTOZOA. 
By Dr. Co>"aA.x) ScnwACEB of MumCB. 
ClaflszRHIZOFODA. 
Qcd«r: TOKAMIllIFBBAr 

Sab-Eamily: roavUSINJB. 
Gemu : PU8TJLINA, D'Orb. 

Of the mmM quoted at the head of this paper, only tlie one bdoDging to the 
onler requires some remark, in explanation of my having used the name Foraminifera 
of D'Orbigny in preference to others. By other authors the name Thalamophora is 
generally used, but this aeenu to me a very inadequate oue^ as it could joat as well 
be emploiyed for Cephalopoda v> iih a chambered shell. The same mnarks may be 
apij^fied to the term Heticularia, which has also been used by some. Thus, among 
the names giTCQ to the order o£ old the one introduced by D'Orbigny, when calling 
it Foraminifera, is tbe leaat objeotionaUe. Bat ereit fhii one is not in all cases 
quite apprquriate, and I rather fed inoUnfd to propose a new namc^ fMmtopratkUit 
whicih more adequately than the others expresses the peculiarities of (he nnlcr. 

As regards the systentatio arrangement of the forms more or less nearly related 
to FtuuUna proper, it is rather diffleolt to dedde what W17 of proceeding on^t to 
be adopted. For the praaent it seems best to follow the amngement UMd H. B. 
Brady, who characterises the genus Fiisuliua in the following manner : — 

" Test fusiform or subglobular, chambers entire, or only subdivided by the in- 
folding of the septal wall, aperttt» an elongated central iMOn.** 

If the diagnoni ia fitamed sOt thoae fonus that have been aqiamted £rom Ami> 
Una imder the name of Schiragerina do not fall within the scope of it, but must be 
kept separate. The relation between the two groups is, however, a very close one, 
and even the infolding of the septal walla oomui in certain species of the last genus 
at the nmbilieal enda. KererthdeH, a dlitinetion (rf the two genera eaa always be 
effected without great difficulty, partly by the general aspect exhibited by the 
different forms of SchKagerina, partly, as has been indicated already by Brady, by 
the existence of true secondary septa. Tb.9 latter character is, however, not always 
equally stnogly developed, and just the gjobolsifmnsr which are otherwise the mo^ 
oliaractcristic ones, show it only in a rather rudimentary state. Even Sehteageriita 
lepidot Schw., at the first glance, rather similar to Fusulina robu$ta, Meek, can 
easily be recognised as belonging to the genus, if both forms be put side by side. 

The case ia a diffeient one with Futalmakt, MSO», anodwir form most nsailj 
niatel to AMiina proper. AooofldiDgtoH4Uler,tUBgennsiBebiefl7ehaiMtenied 

Vkn§HtCi^Mai»rmKUkmimQUmm,3itimt BtUltiin'sCUHwTai. IT, US-US. 
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by the external wall simply bending down to form the septal walls. Brady Ins 
taken Futulinella to form nothini^ but a subgenus of Fusnlina; but itsooms to me 
that such a position would not q^uite rightly indicate the real affiniticB. There are 
oertain fotms of RmMuUa which in their general hahitnt oan baorely be dbtta^ 
guishcd from Schtoagerina. At the same time, there exist in some of the species at 
l)oth sides of the aperturej which arc otherwise similar to the aperture of FtuuliMf 
tbickeuings which are extremely similar to those most characteristic for Schwa- 
firiiM, and thus it ieenui to me nune advisable to wppnuih IktuHiieUa to Sekmh 
gtrina rather than to l^uulina. 

Tbouf^h we thus arriyo at satisfactory results with rec^ard to the distinction of 
genera, tUu same can hardly be said with regard to the distinction of species. The 
queatknndgliteTenbeialaediafliiB mpeot whether diffennt qpedeeoan be at all 
diatinguished, and, if so, what limita ought to be given to them. 

We. all a?ree that in Nature real limits to the single forms do not exist, and 
that all distinctions we introduce are to a certain extent of a more or loss artilicial 
kind. The more we heoome acquainted with the diffamit forms of organio life, the 
more we get convinced that aU is dudiied together in the most manifold manner, 
the h"nks running sometimes? parallel, sometimes crossincr each other, but always one 
joioing the other. If we now, in such a net-work of chains, want to make distinc- 
tiooB, — and disUnetioM we wmi make for praotioal porpoees, — this cannot poesihly 
be done without cutting the links to the right and left ; that is to say, without ignor* 
ing the transitional forms that link our species to those to the riijht and the left. 
Thus the species will always be abstractions to a certain extent ; but Mhat part of 
natural soience ean do without abstraotions P Eren mathematios, as 80<m as they are 
applied to natural objects as in geometry, astronomy, or natural philosophy, camiot 
do without them. Even these start from the supposition of the equah'ty of things 
which are not equal in reality. They ignore to a certain extent variations that must 
oooar in natue and ariiTe at audi abstnotiana jnat aa well aa other branehee of 
natural science do. But as, nevertheless, those mathematic disciplines have arrived 
at such irrevocable resultvS, so we may hope that also bioloary, if proceeding in the 
same way, may at last arrive at results, which may be of similar value. Just as the 
laws, by which nature is governed, have been detected in pcoseontfaig tboae mathe- 
matic discipline^ so the laws which are followed in the development of oiganiama 
will at last be immrelle<l by biology. But long and consequent labour in compara- 
tive anatomy, physiology, and pohoontology will be needed before those laws can 
be fixed in ao far aa to be pvt into loUng sentenoes. 

I Iiavc exposed in one of my foimer publioations my vie^rs in thia lespect, and 
have tried to show that each species can be considered as forming a matlicmatic 
formula, in which the components are the forces which have been at work for the 
fonnation of die species. These fmoesmnBt, however, bom tiie beginning be divMed 
in two different sets, tlw nmphogenetio and the pbysioloi^'ical forces, and this dis- 
tanotion is ftbeolately msesasaiy if vre want to auive at fonnalae^ which oiight to be 
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of any value. The first which find their expression in the characters of the species 
ai« «f «verirlMhiimg impofftaiioeb wUbt fl^ la 
the formulffi, ▼hioli we thus suppose to exist, some of the componenta appear as 

variable, othm as constant, and the constants will evince more or lees considerable 
resistance if the form of any organic being is attacked, be it by the influence of out- 
wttd civoQiBStaiioes of othst causes. 

If, however, the external influences are stronger thwn the constants existing III 
the organism, then these must give wny. But at tho same time the equilibrium 
of forces which beforehand existed in such an organism is then considerably shaken, 
a new arrangement must take place, and it not rarely oooozs that jost one of those 
characters, which up to then had to be considered as variable^ now takes up tho 
place of one of the constants, or that one or all of the former constants are reduced 
to the rank of variables. In the meantime, before a new state of equilibrium of 
fanes Iw attained, a qwoles will be tobieot to maoilold vwriatioDS, whibk the 
naiationB will be by £ar less oomsideeaUe if equOibriom is again established. 

Starting from such considerations, we cannot overestimate the local influences the 
organisms are subject to> and any system that wishes not only to register the single 
fofms but to treat them in their natural affiwitiee, as well as in their distinctive 
characters, most take heed of their local relations in time as well as in space. To illus- 
trate this by an example, I may adduce the fact that, if we put — to return directly 
to the forms here under consideration — the Futulina, a species from Hussia, at the 
side of one from North Atnwrina, join to these again one from China and one of 
Texas, we may compose in such a way a line of perfect transition from one extreme 
to the other, but it is very doubtful whether a natural affinity is so established. 
If, on the contrary, we coosider each of the above forms with regard to their local 
nmoondings, eaoh anpean as a pecfeotly sepaiated fomi, wUoh ta nMMt eanfy 
nuognisable. 

I am thus of opinion that the local relations of the single forms must never 
be neglected in the description and separation of species, and chiefly in forms like 
the JAmuMm. TFheie an extonal loalptiire is emtinlj aboant, these kwal ida* 
tions arc of the ntmost importanoeb The more minutely the distinctions :itv made 
in local faunas, without of course ever neLrlecting also the general aftinities, tho 
more safe will be tho conclusions we will be able to draw from such minutely 
dAmibed foHili in Mgud to geotogioal qvomiam, and haa. thii pofatt of -view 
also I have tBBsted Um spaoiBa of the Bitt-niiga. 

1. VvtnsatA TfATTAmwiim Bdhwag. a. sp , Pi. GXXYI, figs. 1— U; PL OZXVm, 

fig. 4. 

Shell straightly sub-fusiform, laterally slightly tapering, with twisted and more 
or less rounded ends. Proportion of the greatest length to the greatest breadth in 
genenllOmmt 2*2iiim. 8eptalp]aneatbo(ikflideaqpnadiiigontaiidii|taisedinthe 
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mUat; at flie Ima ttfonglj pUoatod, m Hat mighlwariiig foUi join tightly to* 
geUieir. Gbambers narrow in the median part, somewhat bout to the front ; in 
younp: speeimens nearly quite flat, in full-grown ones generally rather vaulted. 
Suturai lines well marked, in the beginning less so. Average number of chambers 
iiiilie]MtTolatI<mS5. EmlnyoiialebimlMvlttgakglolM^ SevlMof 
altitudes of the Tolutiont 2*S3, 2, ^ 7*6, 12, 21, 23, 25. Average increase of the 
dlUMtexB of the shell wall 2, 21, 4, 6, 7, 8. Avcnii^e diameter of the pores in the 
laat whorl 0*12 to 0'16mm. The measured width of the ori£cc in the last turn is for 
thoiDOtt |nrt ^ of the length of the ihelL 

Locality and geological position. — As type of this species I consider those 
specimens that come from the upper region of the lower Productus-limcstone of 
Kalta, and which have been represented in figs. 1 and 2 of PL CXXVI. Specimens 
from Ohidroo, also from the lower Prodaotas*limeitoiie are mort probaUjr iden- 
tical with the typical form. It is not the same trith other specimens from Eatta 
V hich have been found somewhat lower down in the scries. These, if more extensive 
mutt^rials wore prociurable, could, perhaps, bo considered as a distinct variety or 
tub-ipeoiea, for which the name utb-KattaeiuU might do. 

Semarks. — Among all the species of Fusuliita hitherto desoribod there is none 
with which the present Rpccics could specially be compared, except that perhaps 
the not yet full-grown more slender specimens have a certain similarity with the 
typioal Hit. cj/Undrka frmn Klataohkowa. If however one does not use onlj 
dngle select specimens for comparison, but lays the greater stress oa the general 
api)earance of the mnjority of specimens, it will be seen (hat the great frequency of 
nearly oyliudricul iorms is a character which is never to be found among specimens 
of the Miatwohkowa speoiee. A comparison alao of the mioroaoopioal seotknia of 
iStub pWBcnt species as drawn by me, with those represented by Moller of Fua. cylin- 
drica will show directly that there cannot be any doubt about the distinctness of 
the two species. A third point of importance is the average size, which is very 
different in the two apeoieB. 

We have indicated above that at Eatta theie exist two different h^ieza oon* 
taining Fumlincv. The specimens from the upper Inyer we consider as composin;» 
the epical Fus. KatlaenaU, whilst the specimens from the lower layer seem to de* 
■viate from the typical form to a certain extent. These latter an, howeror, moetlf 
mofe or less deformed hy pressure, and thus a close comparison is made dBfleidt» 
The one point, however, Cvin alw.iys be ascertained, that both ends are generally 
more paraboloid in their outlme, whilst they are more abbreviated in the typical form. 
Abo file inoreaae of the whoxis is a different one. 

In mentioning these Elatta fossils we must lastly also point out a peculiarity 
of the pores, which first struck us on these things, but was afterwards also detected 
on the typical specimens. This peculiarity has Xmu. figured, PI. CXXVI, flga. 10 
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and 11, amd oooalsta in the flaifan obtemUe ui flie ortomal iralli of ihe bat 

chambers of the oanaU I3iat eomsuuiicate with the pores, which occurs often 
■with such rcu'uliirify thr\t one must suppose it to be the normal slato. Fig. 10 ha« 
been dtawn with the utmost care by means of the camera luoida, and there cannot 
be an J donbt nlxmt tlie matter. 

9. FufDUVA. FAnnms, Bdiwager, n. ip., FL OXXYII, figs. 1—7. 

Shell elm^ately fusiform, or traosTersely elliptic ia outline, with blunt and 
uodentely twisted ends. Fioinviioaof tlie length to the 1weadth(rf the sh^ 

to r7mm. Chambers in the middle part of the shell rarely considerably arched, 
recurved towards the ends, in the beginninji nearly flat, the rest but little vaulted. 
Sutuial lines clearly visible on the last whorl, shallow, but sharply defined. Septal 
plane toksnbly enlarged towards the ends. Embryonal ebamber lemarkably smalL 
Relative proportions of tlic embrywial chamber and succeeding whorls generally 
1-2, 9, 1-2. 3-2, .1-2, 5, 7, 23. The inerrase of the shell-wall is as follows : 1-2, 1-4, 
1*5, 2*2, 3 5, 4*8. Diameter of the pores in the bst whorl U Obmm. Aperture sub- 
eUipticsI, and ocoapying ef the entire length. 

Locality and geological position. — ^This species has, np to the present, been 
detected only at a single locality, Pail, where it fills the whole rock with millions 
of specimens. It occurs tliere towards the upper region of the lower Prodnotns* 
limestone associated with Sjt^'^ Jforaeti, W. 

i{«NMWltj->There are only rock-specimens of a very hard nature in which the 
present species is enclosed. The whole rock is crowrlcd with specimens, which 
are in very good preservation, though, on account of the hardness of the surrounding 
rook-matter, it is mostly only possible to detaoh the foerib In* quite bagmentaiy 
oondition from the matrix. Nevertheless, the preservation Is so excellent that It 
mi not found difficult to distinguish the present species from the preceding one. 

In its general outline and its size the present species shows a certain resem- 
Uanee to some foims from the npper eailmnifcvoas limestone of North Ameilea, 
which are generally quoted under the name of FutuliM eylindrica. The form 
from Jlissouri seems most similar, though this one is also sh>hfly more slender. 
'With the typical Fmulina cyliadrica from Miatchkowu in ihc Moskow basin, there 
exists only a rather distant similarity. Ibese external dmOaiities might annse 
some doubts whether it was quite justifiable to make a new speoies oat of the 
Indian fossils. These doubts arc, however, dissipated as soon as we compare the 
internal structures of the dilt'ercnt forms. In opposition to all the others, the 
Indian form b ohaiaeierised by an eztmordiaarlly soall embiyonal ehamiber. By 
this character it can also be easily distinguished from Fua. Kaitaetuia described 
before. Besides this, there is also the general outline, a different form. Fig. la, 
PL CXXVII, represents the normal state, the shape which most frequently is met 
irilh; wUbt Hg. lo rcprosonts a sha|fe vhieb is of oompaiatinly nre ooounenae. 
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As in all Jutnliiue, so also in ibis spedm the nmge of Tanatioii oUedy flnda ill 

expression in the rplative leni^th of the shell. On the whole, it seems not very 
difBicalt to distinguish the present species from Fus. Kaltaetuit ; but according to 
119 vie* Ihe ipMdes «iiiuiot as jet 1w oonsiderad as f idly established as long as its 
gsdiogioal xebtions to At. g aff aw i it en the tna band and Jbt. lBm§Mma on fhe 
other are not jet quite distinctly made out 

8. TvsuLiKA vtamsaLh, lifiUer, PL 0XXVII»1figs. 7— U ; PL CXXVIH, figk 

1—3. 

ISn. JlMHlfaM Ua^mmm, HSikr: Di* apinl gMrudtoMi EViniiiwfmidw nwuMiiM KoUnkdkt: M^n. 
Iflid.imv.flt.MMk TI].BBt.1bMZZ7,]lr.S.|.SaPl.l.l%-4,n.lI,lg;l,aVIlff.l. 

BheOfkiiiheTafniigitate^inoaUjlengtlieiisd fnaifonn; when foll-grawn neady 
(^^Bdrioal* often oiooked, with rounded sometiines slightly inflated ends. Chaml)nrs 
nnmerous, unequal; in the beirinning almost flat, at last vaulted. In the midst, 
they arc a little arched, coiling ai the considerably twisted cuds. Sixe of the septal 
pbne al tiie lateral ends vaiialile. Ifeaa faie of innease of the wfaods S, 25, 8, 
6 5, 11-5, IG, 20-5, 28| 88. Heaante of inoreaaeof the thickness of the chamber- 
walk, 3, 2-6, 3-2, 5, 6-5, 7*2, 7 8. Aperture in general i o£ the leo^ of the 
shelL Diameter of the pores in the last whorl 0'12mm. 

iMaX^ mtd geologM jweiljoN.— iHae typUsal torn, of fhis speoieB has been 
re pre s ented by us on PI. CXXYII, and the specimens which are there figured all 
come from the lowest beds of the lower Productus-Hmestone of the Verala scarp. 
Together with the typical form, specimens also occur in the same locality which 
are mora tapenng tonrards the ends, or oUisn whieh more leeemble fig. 1 on Fl. 
OXZVUL The originals, which are represented on this latter plate, are taken 
from a red sandstone, collected by Mr. Wynne at Omarkheyl, and which beyond 
doubt forms there also part of the lower Productus-limestonc. further specimens 
hare been proe u ied from the lower Produfltas-llmesfame of the Nfla, Wan, and 
Tail. 

Of all the species of Fu»ulina occurring in the Salt-range this one holds the 
lowest geological position, occurring in the first foaailiferous bods above the lavender 
days of the qwcUed sandstone (Wynne), or even yet followed by a oertaln thiok- 
neis of these clays. 

Bemarlu. — Though the present form shows some sli-^Jit differences from tlie 
typical Russian specimens found at the Shiguli mountains, &c., yet these seem 
to US net soffioiently large to munrant s qpeoiflo distinotion between llie two finas. 
?3ie chief character, which is, however, well developed in the full-grown statebonly 
consists in the very great length of the shell in comparison to its breadth, and 
this character is most distinctly exhibited by many of the Indian specimens. Never« 
thflleea it cannot he denied there avs also other speeimens trhioh show » iees strong 
elongation, tliongh also in Amsb the ipeaiflc ehaiaetBg aan alwy hn w^flffgnfaid. 
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The various curving of the shell, a character peculiar to the Indian specimeos, 
giTw to tlwM bodiM mm»«w1aSi fhe appeaiaooe of a eaterpillir; tad If in time, 
perhaps, a apecifio difltmatiaii of the Indian form should be nooeauy, the name of 
Fut. erucaria would be a very appropriate one. Among the Indian specimens, the 
range of variation chiefly finds expression in the conformation of the lateral ends, 
irWl* "^fftf"— J— liftloM, anmMmtm. twaiw AtmOj mrnniM. flbaaiMlgeinnl 
appearance an, hoiravsr, always approximately the same. 

By far more difficult is the distinction of the not yet full-grown specimens, as a 
considerable proportion of these approaches FaUentit rather nearly. !From the 
outward appeeranoe, a disthiotion wrald be nearly impo«!ble ; hot the inner strao* 
turc of the two species is entirely different. Notwithstanding the great variability 
of the internal characters of Fus. longittima, which has been noticed already by 
Mdller, there is one character which constantly holds good; this is the sLie of the 
flodwyoinl eflnmber. TUtlMu wgtahi3my%«mMBail^ 
akM than it is in Fua, Pailetuia, and thu there is no difficulty in distinguishing 
them. Another fact is that Fua. longi$»ima grows to a much more conBidorable 
size than is ever the case with Fut. Pailetuit ; and, as in the Fu»ulin<B, the sise is 
of gfntimportaaoefdrfhodiitiiietioaof qpeciBs;ihiidimotarmi^ 
•a an important one. 

Among the Indian materials there are specimens which reach quite extraordi- 
nary dimensions. There is a specimen from Omarkheyl in which the proportion of 
fhe loBgitodiital to flw tnasrane dtameAer b lemm., 9'2nm; anotber tpedmon 
fkom Tenia scarp shows the propoiUMl 12mm., 2'4mm. Tbo traniiverse diametei 
of 8mm. exhibited by the specimen represented fig. 9, PI. CXXVII, suggests even 
yet larger dimensions. These are considerably larger sises than have been observed 
by WSSktt lAose largest spedmen ahoirad the propoftfana vA Umiik, S'Smiii. 

4. VmuxairA, cp., indet, n; OXZVm, llg. So. ». 

With even greater right than the |aeeed i ng one, the present form should 
peilMiia hear t hen a me of Wub. towy i s s faki ; but the matomda aft hand mie too afloaty 

to decido the question. As far as the charaetors of the prps<mt form can be made out, 
they seem to be the following : shell long, nearly cylindrical, straight, with toler> 
ably twisted and shortly rounded ends. Average dimensions probably 9mm., l*2miii. 
Ohainben neaify ata^i of to 'wmf near Ilia ends ; the fidda of noiglilNniBng 
chambers fused tagelluv. The avenge. nninlMr of dbaniben in one Tolatkm ia 
probably 16. 

LoeaXUff omd geologieai poriHan, — ^The few apecamww procured of this apeoiea 
mte ooUeoted aft Bhal in hods ytacy Xnm down in fhe loweir Rodoofaia'liiiiiietoiie 
series. 

Bemarks. — In general appearance, the present form is very near the preceding 
one ; it can, however, be distinguished by its greater slendemess and the straigbtness 
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of iti diflll ivfaioh is TCif muMi la oompudm, nHk tlw eamtiin of Aiu 

BnVgawu: FUSULINELLA. MoUer. 

This gTovi'p is, as lias 1)0011 already remarked in tho inbroduotlon, very well 
chaiactenMd by the circamBtaoce that the outer wall paases Bnintexraptedly into 
tlw aeptil walla. At tiw lame time, the preMut aab^gauia pnwqwBa the greateat 
TCfftical distributioa among the forms belonging to the familj fkt ri m uUf , The 
iinge qi Ta|ktia« «l (am withhi tho t*>i'<^ 

X. FvBVUSMLLL Waaoski, Sobwager, n. sp., PI. CXXVIII. flga. 10«— ^. 

Though but a single spcoimon of thU species was diseriminatecl by my inves- 
tigations, it is nererthelcsa so singularly well preserved that I can venture to found 
tlift ditfiiolian of a proper spociea on tiiia thov^ individQ^ AsfiMrasthecbafaotent 
eooIdlMolNetfedhr ma^ th^ atigfat aam for the diwiog iqp of tho fbUowiiigdhv 
noais. 

Shell lenticular in general out-lino, with rounded margins and suboonical lateral 
fMsea. Ohaaihan hrtlitth} Tainted* oiUy the final onaamoieatriniflyaf^^ Centre 
of fhodu»aairanBatliBaa|rtidlmeaoQveie4hy an vmhUicM oal^ Oiiftoeun. 
known. The specimen measures from margin to margin (longitudinal diameter) 
P'Omm., and from one lateral face to the other (tragsverse diameter) 0'44mQ^ 

Zooali^ and geological potitu»,—'Sbo speoimen ma p weuwd hjr aaa fnm 
aame ohipa that woe tehen by Dr. Waagen off a specimen of Prod. JndibiWaOolIeo- 
ted by Mr. W^nno 0 Khoond QIM tho niddle ngkn of tho ii|pef FtodnotajK 
limestone. 

Jaawrii.— ^The present speoiea diowa ft ray doae aflhiity to AmiJMwila 
Sinmit Xf ft Vflll-laiolm apeoies of the lower earhoBiferona hoda Of Biubbi. Ihia 
aflnity is a remarkable one, the Indian form being of so very much more recent 
geological age. But though ^suob an affinity exists, a distinction betweoL the two 
ftnnw is not diflUmlt Theohiaf distinetiTeduaMUterlithoahseBeeof » ^piesM 
along the maigbia, trfueh ii ao ataongfy marked in Fut. ^<r«n', without speaking of 
the umbilical callosity and the callons coveting of the ae|lla» whieh gifO Aw. 
Waageid form a charaoteristic appearance. 

VtaOfi LAQBmDM, 
SdHAas^: WOJiOBABJNA 
Qenns: LINQTJUNA, P*Orb. 
It is not without interest to meet with a representative of the present group of 
JbroMMt/ira in the Indian beds, though in the Belleropktm beds of the Southern 
Alpa aeveial simlkr liatnM hiva heea atoeftdj ohaacrad, yot ilia not hafiva the liaa 
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flutt tin ehief dertf opment cf tha g«atu take* plaae ; wUM only later on a iMet 

difference between the Frondicularindt and the Livgtilintv is dcvf^lopf^. The pre* 
Bence of a species of Lingulina in the India poltcozoic strata is so much the more 
remarkable as typical forma of NodotarvM do not generally malfie tlidr appeacaooe 
bcfun PhueIhi fjinwt. 

1. IdKOVLiVA BBCTPntiTs, Schwager, n. sp,, PI. C XXVIII, 4gB> Ha — 

Sholl, viewed laterally, broadly wed^-shaped; with a more or less 8tronf»ly 
prominent rounded crest along the middle from whioh the shell desoends slightly 
and evenly towavAi tiie auri^iii. The Irt e n J oentopia, eeoaed by s alight protruding 
ol tlie cbsmbers are provided vith wry indentations. The upper termination prob- 
ably forms a kind of parallelonrnm with roundod comers and sides. The chambers 
are toleraoly broad ; in the beginning nearly flat, latex on somewhat vaulted ; in the 
middle but Httle elevafed, the last ones even samewbat depressed. Lateralfythe 
Obttttbers bend considerably downward. The sntnni ne in tbe lwpww™g baiely 
Jerceptible, but later on become strongly defined. 

Tbe measiiromcnts arc as follow :— 

6lMU«t lenKth O-flSSlniB. 

^ breadth OOSlmnu 
„ tiueknoM O-OOemm. 

Tbe shell ia pierced by large rather closely arranged pores. The orifice was not 
virfble on any of the gp6dmena at vat dfapoaaL 

Jjocality and geological position. — The specimens were detected by me in some 
ftragtaents of rock that came from the upper I'roductus-limestone of Khoond Gh&t. 

Memarka. — The name Z. decipiena has been employed for this species on 
Mconnt of the oinnunataiKM that the general ootKne, aa ii shown by fha drawings, 
if alime taken into consideration, would easily cause an observer to ixaalSgt Ik M n 
Te3:lnloria. As soon as the internal structure, however, is known, its position with 
JAngulina cannot be subject to any doubt. Tbe upper termination, as it has been 
dinwB ' the plate, baa not been dheodyolwemd, but hat bean leatand aoooiding 
to analogy. 

On account of the ran!»e of variation within the species it is not possible to say 
mnoh, as only few individuals are at my disposaL 80 much, however, might perhaps 
be aaid that tbeprotwrtionof fbe langthto thabieaddi is 80lnevba;^l]lOQ^Botnqr, 
taxUla. Inthebdgbfcof OednmbatBal^btdiftoHMteaiealaoobaembl^ 

Family : LITNOLIDjE. 
Sub-ramily : EUDOTHYRIN^. 
Genus : INYOLUTINA Tnqneaa. 
13^ genoa also to nofe geneidly aul -with aaiikr ttwtbe liaa. flomioh 
tiie mi H* teiTi'ff*'"ir to it to flid a apaeiea of the eoua haie in jialiBeaoieebnta. 
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I4i praetftHm baok fnifte eic^leat, bnt always sufficientlj so for recognition 
of fhe gemii iriUi eertatafy : hanoe ire iMf* fhooght it ««ttli7 ^ 

1. Imwlu t uia . OMMHioA, Bohwager, n. ip., IL OZZYIII. figs. 

If I give a special name to the apednMns heniindflr eooridentioii, itjaehiafly 

on account of tbeir geological position, because otherwise these bodies are barely 
distinguishable from Involulina lia»«ica, Tcrej. What makes the distinctnew diieflj 
probable is the absence of similar forms in the intermediate formations. 

LoeaUljf amd geotogktA pstifisff.— The speeinMMof this species were pnemed 
by me from some fragments of rook that adhered to a specimen of Bellerofihom, 
ooUectedhy Mr* Wynne in the vpper Fcodiietiia-liiiieetoike of Khoomd Q)M. 

Genns: UABQABniNA, Bohwager, a. gen. 

We let thii new genns fidUnr heve vithimt asserting either that it belongs to 

thn Foraminifcra or even to the Protozoa but as these forms had been united 
by former describcrs with those groufs, the materials were sent to me, and now I 
am obliged to give a description. 

Vhe piesent fomi has been always oompoied to AsMWMifM eorferi firosn low« 
carboniferous beds, and it can barely be denied that there exist very near relations 
to that fossil form, at least in outward appearance. The genua Saccamina has 
lately been exodknlfy deseribed fxtm leoenfc apeoiniens and figured by Brady in 
his admifable description <^ the Baromntfert^ eollseled by tite Ohallenger-eipedition. 
That learned author has, however, already expressed the opinion that the Indian 
fossils were something very far different from the recent genus, and I perfectly 
otHicar with him in this respect. My minnto nirBBtigatioas of the Indian materials 
liave bmqjht to light many facts pointing in this direotini ; bn^ at the aametfame^ 
the very near analogies with < S !a <w s ^ a e , wliioh nererllMless eaiskt an fwy le- 
markable. 

As far as I oonld naka oolthe ohaiaeters, they can beeomprised in the follow- 
ing diagnmis 

Shell consisting of more or less fusiform or barrel-shaped pieces, which, chiefly 
in the youn^ state, are ranged one behind the other, like a string of beads, assiuning 
mdi an appearance, very much like the shell of a Nodotaria. In the full-grown 
elate the ainfi^pieoesaienioBtljseponte* BfeflkoftiMBftispmifidadwiditwoariioBs, 
which are situated at the opposite end* &l the longer axis. The substance of the 
shell is pierced by more or less regularly ananged pores. In a normal i^tatr the shell 
seems to be made up entirely of caloareoos matter ; but this does not prevent that — 
emoeptionaUy pednqpa in aome flbnns— also fioia^ bodiss slionld be made use of for 
the completion of the sheU, and thus be embodied in tl.c shell substance. The 
thickness of the shell is comparatively moderate ; but it must be remarked that it 
Is somewhat unequal, which would indicate the existence of some ruggednees 
or nnerennesB on. the interior sbeU-snxfiMa. Whether any Idnd of hard tiasnes 
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partly filled file intezkir space <tf the foaHoaiinot to fhe pneent be decided; bat 
ire ehall «e in the deioription of llie ■peeiet fbit meb » thinK k aotiminbalile. 

1. Mamabitiha Schwa6bu» Zittel, sp., F). CXXVIII, figs. 12—16. 

IflUfc a u mm iM Bt hmg iri, ZiMt artk<.l rt ioMt lQ gi« L 1. p. 76. fig. 8 Mfc t, 

The»iww^cnfl>ewliaie»odiyiihitfeeMni|>toofthefa^ 

tion ; only in a single case, in preparing a slide for microscopic inspection, was 
it observed that soTeral such pieces, gradually duninishing in size, were strung 
together, forming a body very much like the shell of a Nodotaria. The single 
pieces Oat otherwise genendly ooew sie cither thioUy fiutform or someiiaMS idso 
somewhat more elongated ; rarely they arc barrel-shaped. The two largest diameters 
of these pieces show on an average the proportion of 7'5mm., 5mm. There are, 
however, also speoimeos, which measure 8'fimm. in height and 9'6aun. in breadth. 

Tery duzaoteristio of thoie bodi« is the lelief nitii vliieli tfae oofter 
surface of the shell is covered. It consists of generally six, rarely five sided 
pits, separated from each other by little edged ridges, and bearing in the middle 
a small pore (compare %. 13 f). The diameter of these pores may, in young 
^eoinMna, be at small as O'OUiiim.; in fii]l<fmwn speciwwie il is geneiaUy 
0*09mm. Only in the specimen represented in fig. 15, PI. CXXVIII, which we 
consider as a separate variety; the diameter of the pores is as much a-s 013mm. 
That the shelly surroundings of the pores are of a thoroughly calcareous nature, and 
that the ooitve of flia dMided spaces is really oeeopied 1^ a pon. eaa eadly be 
aaoertained by treating the specimens with dilute acid, whereby the calcareous 
shell-suhstance is dissolved, and the rock-matter by which the pores were filled then 
shown in relief. In this my it was also possible to ascertain that the pores pieroe 
the flbda-sahBtBDoe diieoUy aiidafaeai§^itly. 

In a specimen that has been figured, PI. CXXVIII, fig. ISe, I found a concave 
plate closing the orifice. This plate is distinguished from the remainder of the shell 
by its large pores, the diameter of which is about twice the diameter of the pores 
of Ow xemauidsr <tf the shsU. IliispIataistheimiBediatBoanliiBitatioi&of theonter 
wall of the whole fossil, and the direct union of the two could be observed with all 
possible distinctness. There remains only some doubt whether towards the centra 
of this plate the pores have been rightly observed. 

By ftf mom pmUeawtio lie flioae anbalaiioeafliataasaa to 
the interior space of the shell. I have tried to represent some of my observations 
in figs. 136, c, and d, but must confess that these seem to me barely definitive, and it 
will be necessary to make new stodies on better preswved materia Just as it has 
been cfaservad by Biady in bis Saeeamkta, so also I fbimd most of the spewmeae 
simply filled with rock-matter or with calc-spar. Tliere are, however, other cases, 
which are not quite so exceptional, in which a calcareous substance fills the 
whole shell, which on a closer examination manifests itself as of a oystoid natOM. 
In VbiB, lunrwer, the walla of tiie sinf la ojits aie only diatingniabalda by a aoma- 
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wba* darker oolonr. Thftt tliis appeunMe ii ant fteeidcBtal iidioim by thajatip 

mate ooonection of tiie walls of the wiQi tin oater walls of the ibell and chiefly 
with the plate that closes the orifice. Even yet strangor Ls t]w further observation, 
that in apecimeoB which are somewhat impregnated with oxide of iron, one can, 
underveiy high magnifjring poirenb diattngnirii within the walb of tlw qyats loittB- 
thing like tbe sfaonlw of ■pangBi, which seem to be mostly arranged in ring^like 
groups. If such preparations ant created with dilute acid, the spicules become 
yet more distinctly visible. In malung such observations tbe drcomstanoe 
nut aerar 1m loit light of » that in tbe niUier umtiiEiotoiy condition In wbioh 
foaiilt geoenUy are, parasitic oi^anisms are Tvy eaiflj taken aa fonuiiig Oiigbal 
features of fossil bodies ; also that in MargarUina such parasitic oi^nisms exist. 
Ttiis is begrond doubt in some cases, but with regard to the facts expounded above, suoh 
anaqJanaHnM ■eeaaabafdyadmiMftK aatha great regohri^ with which tiieapienlea 
ham haan obaarred to occur in several specimens, and the distinctness with which 
they are arransral and distributed make it highly probable that we have to deal 
hero with original features of these organisms. A further affirmation of this view 
ii obtabed by the atndj o( the apeohnen reptCBBnted in flg. 14 bi which tiie 
interior of one of the pieces is exposed to view by weathering and in which a 
singular structure is observable, on the whole not in contradiction to what has been 
observed by me in thin sections. To follow the matter further is impossible for the 
present. We aunt await the inapeotion of better nateiiaIa,whiidL am nMi«atroi^ 
impregnated with oxide of iron, before all these questiona oaa he finally decided. 
In the meantime, the structure^ as it has been described by me, appears at least so 
far deviating from the type of the Foranunyferat that the position of .the genus 
MmrfafMiM even among the JPrelaMe mut be alrongly doubted. 

Locality and geological posilion, — The species is not at all rare in the upper 
division of tbe Productus limestone. The gnaxtest number of well-preserved spoci- 
nMOa has been collected by Br. Waagcn in the top beds of the upper Froductu»> 
liaMatoneof ybtgalandOydiv. A ]iieee of rode, 

of this species, were brought by Mr. Wynne from Khoond Gh&t out of the hlwer 
beds of the upper Productus-limefitone. The geolojj^cally oldest specimen was 
found by Dr. Waagen in the Lower Froductus>limcstone of Katta. This specimen, 
however, shows aereal peouliaritlei, chiefly exoeptionally hige poM, and I there. 
Idle consider it as constituting n diSseni variety. 

Jtemarkn. — If the present species, as has been stated above, does not belong to 
the JProiogoa, the question arises, where else ought it to be placed; but this question 
w nuMh noie eaai^ niaed than anawered. The oeoovenee of q^eolea in the inte- 
Bor tiasnas of the foHil aeema to point in the direction of the [sponges ; but before 
we can be sure in this respect, yet many other facts ought to be ascertained. On 
the whole, the greatest analogy seems for the moment to be witli the Fharetronea, 
8«b-oidflr ^pJkNicteoa, with whieh fheae fiMOa may, peihapi he plaoed in » pro* 
viahanlwar. 
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AstMneeiASii, Ktag^ Ml. 

•BMP*, Sehloth.. wf, 90, 
Aliobmha, Kinir, 192. 

dnbiom, Waas., u. »p., 19C. 

•p. indet., I'M. 
AimniraoiilLtA, Steiomann, !>72. 

mnhilMMllniii, Wu)(. & WriiUel, n. 999, 

taligifata.WiMir. Wiitticl, n. ip^ 97*. 

■eriilh, W*Bg. & WvDtuI, D. sp^in. 

TnieiiUMa, Koniurk, ip., 973. 
AuPmit s. Sow., 901. 

abicbi, Wiwg. A W«nta>l, n. ap.., 909. 

«mtati». Waaz. & WmM, m.lt^9l». 
Axtaa, AldroTand, \S3. 

•p. indcl., 1S2. 133. 
AliuiMEi, Nicliulsau, 837. 

ramon, Waax. SC WenU«l, 838. 

tub«ton, Wug. A WoIh^ nS. 
Abcmtm, Sium, M. 

•Btiqnaa, Waag., m. ip^M 

Abtarte, !i:w,, 211. 

;>iji'.a.jti-^U, Waae., a. ap,!!!. 
Ajnvms, .M Coj, 471. 

acutomaniaalii, Wiag., n. ap., tft. 

ambi^m^miia, Waag., n. cp., tf St 

otpilUta, Waag., n. ap., 479. 

er. pectinifrra, !^ow., 485. 

cf. roy«ai, L.iv...iLI#. 47B. 

globalina, Vi i.u; , u. up., 484> 

BTOuala, Waag , n. lu., 474. 

Njirii.UTCilM.47S. 

MmieoBMra, Waag., n. ip., 481. 

■nWpMMa, yf^g-i n. K]>., 478. 
AtOMODniu. Bejrieb. 27.1. 

indiram, Waa^;., n. >]> , 
Aviontaw, Veimerv>n, 0431. 

dalbooaii, Dandaon, G62. 

Amvu, Kbin, S8A. 

dudriMiiMa, Waag., ■>• jVi SHl 
AVNVMracTBN, M'Coj. Mo. 
■liatirtu, KoDiDck, 316. 
Cfrtriatriata*. Koiilnrl:, ^p , .til. 
dangmttiuiii, Waig., n. t],.. 304. 
MilHrfl, Waac., n. sp., 303. 
■atnUaiiaa. WaaR., D. >p.. 119. 
BionlimMU, Waa^., u. tp., 308. 
pacadoclennatreoD, Waa^., n. ap., 800. 
nb, Waif., n. ip., S]& 
iWMfi,a,lfi,n9. 

Bninoraov, Hontfwi, ISS. 
aSaia, Wm«, d. ip, 141. 



Titm^ n. ip.. Il9; 

KoBinck. 13*. 
OfientaB*. EoDiock, 117. 
politni, Waat;., n. ap., 148. 
tquanutos, Waag., a.lfb| Uft 
BvCkVlk, llaU, 160. 

UgMtifaieiaU, Wuc., n. ap., IM. 
Waac., a. *f» 159. 
'WMg, ■. ip.. 191. 



0*llS*orHOBiA, Kin^, 419. 

Slobalina, Phill.. 449. 
umblatoneDiia, Hovaa. * 

pincoia, Waaf.., n. ap., 441. 

purdoni. [^iv iij.-jli, . 
flUjMnitj'f, V-Tr-fiiil, 145. 

CaUiKU, Kg:wi/., jjy. 

conjangruB, Wm^., n. ip.. 209, 
CaBDiRocaiKU.. Waag., n. g<^a., 74& 

hidie*, Waa«., b. (fen. et sp., 749. 
CaBDioMOirsa. KooiDclc, 190. 

iodica. WaaR., n. n , 191. 
r*BT8BIiiA. Wajur. Si Wcoli«l. n. K»n., 9W. 

pTramiJala. Waa*. <Ji WentiaJ, n. gwi. «t a^ 946 

CUOHKTBLL*. WukR , n.(«B,6S7. 

naaaU, Waag., n. g»n. tt ap., 698. 
CBIW>rK», Fuob. T. WaMh., 614. 
aqaicoata, Mraa«., n. ap., 639. 
ani'jii;nsi«. Wa&K-. "l"- 
avirul i. Wiu»|r.,n. >p.. IaT2 
bipaniU, Waai{., o. •p.,6S4. 
eonpreww, M'aag., D. tp^ (ML 
dcplaoata, Waa^;., n. ip, 697. 
dkhotoma, Waag., n. ap., 8S3. 
grandiowta, Waaj;., n. ap., 6S8. 
mOcBbro'ii. Waag., n.ap., 6S0. 
•naioralia, Waa|{., n. ap., 632. 
■fOBaiB, Wai«., n. ap, 826. 

MBBMIBlilMl^ ^**I'> "* 

•nopbaoMBOiidaa, Waiff, n. ap, €99. 

tmpaioidalia. Waajr , n ap., 823. 
ClBOOroBA, Waag. * WVnt7.<-l, n. gas.. Oo7. 

JavwiUta. W«ac. A « ■ ntxal. a. g«o. at ap, 958. 

\Y!,.>t.- .V AWntH^n. CM.it ifh,9gn, 
CLnDorBOBva, HaU, 2!24. 

■IriBtdM, Wms, a.ii,IK 

llBMMNMlla WmK, B. Ilk* BT. 

Ovinncuan. HilL. 823. 

inilictia, Waafi., n. ap., ()S6. 
k.i'.l.\i'n>is, Walt;., B. ap., 898. 
rirgaleiuis Waay, a. ap., 829. 
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Dkjmoani.1, W>*i;., n. gen., 7A2. 

liD{;aloid«ii, Wug., n. gtn. «t ip., 764. 

iqounk, Wu(., d. gta. et ip., Zfi& 
Dbsbtia, Wug., n. g»D., fiOl. 

altixtrikta. Wug., n. gen. et (p.. 000. 

gnndi*. Wa*f;., n. g^n. et tp^ 587. 

Lemitphvriea, Waa|;., n. gen. et (p., 604. 

plioalrlU, Wug., n. gen. et ip., 601. 

TOTcberei, Wug., n. gen. et tp., <I»2. 

i^guUiu, Wugn n. gan. et ep^ 6M. 
M „ Tu. minor, 6v7. 
OllliSlfi, King. 336. 

■catAognlam, Wakg., n. (p., 353. 

biplex, W»«g., n. up., 318. 

breviplicatum, Waag., d. up., 356. 

elongatam, Scbloth.. sp., 342. 

pUula, Waag.. n. ap., 340. 

it>ituben««, iMrby, ap., 348. 

mioor, Waag., d. sp., 346. 

nammuliK, Waai;., n. ap., 344 

problematienm, ( DaT.) Waa^.t n. ip-i 351. 

truncatam, Waag , D. ap., 345. 
IhnasitlXA. Waag., n. g«D., 

pltcata, Waag,, n. geo. et ap., 360. 
Dltci>otlMi Waag., n. gen., 741it. 

gTanaUta, Waag., n. g*n. et ap., 760. 
DlsncTOFOli. Waag. & Weotxel, n. geo., 842. 

□lillrporaiformis, Waag. St Weatiel, n. ggo. lA apw, 
DoLasti, H'Coy, iS7. 

arrina, Waag., n. ap., 868. 

oorbina, Wa»g., n. ap., 259. 
DlBOWiKixLLi. Waas. k Wrntul, n. gen., &1E, 

erp«i»iu, Waag. A WciiImI, n. gon. et op., Uil, 

graniiis, Waag. aad Weotzol, a. gen. et ap, HISa 

KxTAUi, Qnr. isa 

bereulra, Koninok, ap., 181. 
IXTiLRia, Fi«rh. T. Waldb., 550. 

acateplicatoa, Wiiag., o. ap.> S62. 

femi(fin«UB, Waag., n. ap., 656. 

kaj>«ri, Waasr., ». ap., 653. 

lajviuiitona, Wiiag., n. ap., 664. 

latetiiiaatua, Waag., n. ap., 560. 

pentatueroid**, Waag,, n. sp., 66L 

aablaxria, Waag , n. ap.,6&8. 
EociPiRiK. Oeiuir.iUJL 

forbesiann, Kuniiick, ap., 81^ 
KccHiBM, liwiua, 188. 

graiidieva. Wiiag., n. ap>, ISBt 
ErCROMDBia, Meek, 326. 

•ab-pumlla, Waag., n. ap,, 386. 
IrHRiia. Hall, 487. 

irratidinwta, (Iliar.) Waag., 401. 

indlcii, Waag., n. ap., 493. 
fcOMrOiLUa, Sow., 86. 

parros, Waac, n. ip>, 89. 

pusillua. Waag., ii. ap., 91. 
KDrHlMCi, M'Coj, 163. 

■pertiu, Wuag,, n. ap.. 16S. 

indiens. Wiing., n. ap., 166. 

levia, Waiig-, n. ap., 169. 

leDtii'uUris Waag., n. ap., 170. 
TmUTELLt. I^msdale, 776. 

jabii'iiaia, Waag. Si X'kEL, a. (p., Z2S. 

peielcgana, Mwk, 777* 

ap. indet. 

FuTVUPOsa, M'Coy, 222. 

panwttini, WaaK. & Wentiel, n. sp,, SO. 
rvniAxt., D'Orb., UUi. 

kattaeiiaia, 8cb wager, n. ip., WL 

Wngisnima. Molirr, Uil^ 
paiTeDniii, Scliwager, D. ap., 987. 
ap. indet., USH. 



Fcmnriita, Mollrr, QSQ. 

waageni, 8ch wager, n. ap., 090. 
QnaiTSiLLA, Waag. A. Wentiel, n. g«o., SSQ. 

eolumnaris, Schloth., ap., Iil£j. 

oraaaa, Lonsdalu, sp.. Sii^ 
GoKiocLiMi, R. Kthcridge, jan., 804 

indica. Waag. i. Ficbl, OUIL 
Ooui.l>ia, Adama, Hi. 

prisuera, Waag., n. ap., 313. 
Otbocum, Koninok. 64 

medlioottianuia, Waag,,o. ap., 66. 

HiMDOPsit, Waag.., n. gen., 13. 

abhri-Tiata. Waag.. n. gen. et ap., 15. 

elongate, Waag., n. gen. et fi>» 14. 
HlltiPrrcBtaA. Waag., d. gen„ 361, 

crebriidicata, Waag., n. gen. et sp., 874. 

bimaUjrenais, Daridaun, afi., 368. 

infiata, Wa:ig., n. Ron. rt ap., 373. 

apaisiplicata, Waag., n . gen. rt •]>., 366. 

aub-lwis, Wiag., n. grn. et sp.. 364. 
HlSAOOMBLU, Waag. tL Wentiel, D. gen., SIL. 

Invlgata, Waag. di Wmttel, n. gen. et ap., filfi. 

ramo«a, Waag. Jt Wentiel, n. gen. et sp., &12. 

tortuoaa, Waag. it Wentiel, n. gen. et ip., 81^ 
HobOPELLa, H'Cnjr, 93. 

triraorpha, Waai., n. an., 04. 
Htdiiociikcs. Traataebold, 

■p. indet., H'Mt. 
Utoutrbi, Eichwald, 176. 

orientalia, Waag., n. sp., 177. 

sp. indet., 178. 

IxvoLimxa, Terqnem, QfiL 

carbunicii, ^hwagiir., n. an., &&2i 
lB»arLATul>o»a, Waag. & Wrntiwl, n. geo., Sol. 

undulata, Waag. & Wentiel, n. gen. et ap., SSS. 

LlPTsaa. Dahn. (emend. Daeida.), 600. 

indicJi, Waag., n, ap., 6il9. 
LlUia, Waau-.. n. gen., 

indica, Waag., n. gen. et sp., 896. 
LiKa. Urug , iuT. 

loiAri, Wnag., n. ap., 298. 
hiKOVlL. Brngiiicrr, 76H. 

kinrcuai*. Waag., n. sp., 

wartbi. Wiu,;.., n. ap.. 769. 
LtiraoLiK*, D'Orli., nm> 

drcipii'iis, i^'hwag.T, n. sp., QQJL 
LiTHOiHiMiila, W^as:., n. gen., 261 

abbrrviata, Waaic-. »■ gen. et sp„ 867. 

tjpa, Waag., n. gen. ri ap., 266. 
IiTTnoiK»ira. CnaiiT, 2tiH. 

ataTiv. Wiag , n. «p.,269. 
I<oXsi>ai.Ei«. .M Vo.v, Sit 

indica, Wius. '& Wriitzel, n. sp., 897. 

aalinaria, Wanjr. £ Wmlzel, n. ap., fiSfi. 

TirKiiii naia, Wnag. ti Wrntz<-1, n. ap., 8U1L, 

wynni'i, W^tait. & Wentiel, n. ap., alU. 
LoilPxa, I'uli. 2ii6. 

atavua, Wniu;., n, sp., 207. 

proaTiiia, Waug., n. ap., 203, 
ICCIMA, ItrtiK ,2)13. 

bombifioita, Waag., n, sp., SOS. 

ptogeiiitrii, Waag., a. a|i., 204. 
LrrHOMia. Wang., n. grn., 39(i. 

cf. ri«ht!inf,>iii, Kara, ap., 403. 

nobilia, Wiiai;., n. gen. ot sp„ 396. 

tenuis, Waag., n. gen. et sp., 401. 

UaCBOcnBii.r*, rhillipa, S6. 

•TelIanoi>le<, de K<iniiick, 07. 
MiCBODox. ^c.-tt, 251. 

geminuui, Wuug., u. ap., 2S&. 
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MACiomci, Wiag^ n. goo., 17B. 

wvitD«i, Waa^;., n. gta. 9% if., 179. 
MiiotsiTi^ Leub, 111. 

pnncn, Waaic-, sp.. 111. 
M&IOKITIM*, Schwiiger, n. Kca., S&L 

arbw*K<en, Z«U«I, ■]»., 

Klimkla, WuK., n. Km. at up., 727. 

«icsTiiU. Wu»(., n. gea. et sp., 7I&. 

ortiata, Wiue-, n. gno. »t ap., 721. 

ovalis, VV&BfT'i n. g«n. rt ap., 733. 

tranarcru, Waa|;., u. Kan. et «p., 725. 

t;pica, WiuK'. R*»' 'P-i 717. 
UiaTiltu. M'CoT, 638. 

of. slabn, Martin, ap., 631. 

ehidrneiitia. Waag., d. ap., 6M. 

elon^ata, Waag., a. ap., 632. 

aeuiinlana. Wug., n. ap., 636. 

wartbi, WaaK., n. ap., b3S. 
MaiTixioFsta. Waag., n. grn., 624. 

IsflatA, Waag., n. in>D. et ap., 626. 

anbpcnlaiK'i'i'li''' "<^.. »• geo. at ap., 697. 

UlCRILIKU. Klinini'k. 

abichi, Wnat;. St Wnilw-I, D. tp^afiSL 

ef. fc'»>»<'>^'&. M'Cor. Ha4. 

inilKB, Wnai;. A Weiitz<>l, n. ap., RSS- 

placanta. Waufr & AVentzel, d. ap., tiBi. 
lloDIOlJ, Laink., 270. 

tranaparena. Waaf;., n. ap« 270, 
Mo«ii7ut. Waacr , n. Ren.. ISO. 

r»(jul»ri«, Waag.. n. pen. at ap., 167. 
UoDOTtYI'i, Sirhulxin, H76. 

maatnidea, Waai;. & NVmtzel. n. ip., 876. 
MoBCHiKOXiA, Arch. Si Vem., 122. 

oonjnnirenii, Waag., n. ap., 126. 
MTorHoau, Bronn., 211. 

cftrdiHsa, Waag., n. ap., S44. 

pnDcoi, Wang., n. ap., 243. 

anb-clrgant, Waag., n. ap., 246. 
Mmirs. Linn., 271. 

patriirchalia, Waag., n. ap., 273. 
N*Tlcop»T», M'Coy, 69. 

indica, Waag., n. up., 101. 

kharennia, Waag., n. ap,, lOO. 
NAiniLca, Linn., 42. 85. 

oontiectt'iu, Waag.. o. ap, 60. 

GonTolutuH, Waag.. n. ap., 6S. 

flemiiigianiiH, Koiiinrk, 48. 

golUtbua, Waag,, n. apn 50, 8S. 

lattaniuiua, Waag., n, ap., 66. 

miiUilubcrcalatna, Waag., d. ip., 61. 

ophioiu-uK, Waag., n. ep., 68. 

per^grinna, Waag,, n. ap., 47. 

tmriBitiiiiiiv ViAng., n. ap., 63. 

wjrnnri, Waag., n. ap., 65. 
KeoooLC*. Waag., n. gen., 766. 

waitbi. Waag., n. gen. et ap., 768. 

wjiinci, Waai;., n. gen. et ap., 759. 
IfltiTOMorsia. Wiiair., n. geo., lOS. 

minnta, Wiuii;., d. g«n. et ap., 107. 

OTulum. Waa^.. n. gen. et ap., 108. 
McxroTBTBia. Waag., n. gen., 376. 

djdiilfrnaia, Abich., ap., 379. 

inflata, Waag., n. gen. et ap,, 384. 

lenticularia, Waag., n. gen, et n>., 386. 

minata. Waag., u. gm. et ap., 386. 

mulli|>lic*ta, Waag., n. gm. et ap., 388. 

aimplri, Waag., n. cen. et «p., 889. 

aobTexicularia, Davidaon, a|>„ 378. 

wkrtbi, n. gi-n. et ap., S8l2. 
Nfcttla. Lank., 250. 

tTiTialia. Ei.-hwald. 263. 

Tcntrico^. Hall, 261. 
KVCDLAM, Link , 218. 

' anb-acata, Waag, u. ap,, 248. 



OLOBvnnk, Wu^., D. gm., 403. 

decipiena, Eoninok, ip., Vy6. 
Obbipobi, (Kichwald), DvUiwakr, BZZ> 

ambicoaia, Waag. & Wenttei, n. ap., 878. 
UkTHia, Dabn, 663. 

cornllina, Waag., n. ap., 672. 

derbyi, Waag., n. ap., 666. 

ineiaiva, Waag., n. ap., 674. 

indica, Waa^., n. ap., 668. 

janicepa. Waag.. n. ap., 670. 

marmorea, Waag., n. ap., 666. 

peooaii, Marcou, 673. 
OkTBOciExa, hn<fa. 66. 

eTclophoniin, Waag., n, ap., 68. 

ODli^ae-annntatnm, Waag., n. ap., 68. 

ponjabienae, Waag., n. ap., 71. 

ap. indel., 72. 
Obthotr rru, Fiacber t. Waldhefan, 607. 

aemipUoaa, Waag., n. ap., 608. 
OzVTOMi, Me«k, :i86, 

ataTuin, Waag., n. ap., 287. 

Pacbtpoba, Undstnini, 

cnrrala, Waag. & Wentiel, a. ap., 

jabientia, Waag. A Weotul, n. ap,, 8^ 
PaLUiatiha. Hail, 198. 

indica. Wanic a. ap., 800. 
PlCTm, Klf In, 317. 

flrmingianna, Koninck, 826, 

proooi, Waag,. n. ap., 318. 

prototextoriaa, Waag., n. ap, S21. 

aab-gnnoaua, Waag., d, ap,, 323. 

wTnnri. Waag,, n up., 320. 
Pmioiinvticnra, Agaaaii, 17. 

inilicua, Waa^., n. ap., 17. 

PBAaZAKILU, I.«tnk., 1(>9. 

arenicola, Waap., n, ap„ 109. 
PiriLOciiiNiia, Kr.ninck, ^2. 

cometa, Kiminck. 833. 
Pbtllopoba, King, ZM. 

cribellam, Koninck, JJ2S, 

haimninB, Koninck, 799. 

jabiriifia, Waag. A Picbl., a. ap., 99t. 
PLATTBTtiiiA. Cntirad, 103, 

indicuin, Waag., n, *p„ 106. 
FlirBornokfa, King, 214. 

acuteiilicatua, Waag., n. ap., SSS. 

ooniplanjilni, Waag., n. ap., 220. 

imbricAtna, KoniD>-k, ap., 217. 

(nb-oralin, Waas., D. ap,, 219. 
Plbcbotomaiia, Oefr., 11.1. 

durm. Wnse , n. ap., 119. 

kattapnaii, Waag,, n. ep,, 12L 

ponjablca. Waag., a. ap., 116. 

ae<|ui'na, Waag., a. ap., 118. 
FaciioDca, AicAMix, II. 

panidosua, Wiuifr., n. ap., 13, 

POLTFOBi, M'fny, 781. 

biarmica, Kejwriini:, 791. 

siirantra. Wane. Si PifhI., n. fp., 786. 

koninrkiitna, Waag, Si Pichl., n, ap., T^^ i 

m<'):llstoll^a, Koninck. up., 7>Ui 

ornata, Waag Si Pirbl.. n. ap., 238. 

ayki ai, Koninck, ap„ 7H9 

tranaien*, Waae a Pichl,, n. ap, 7'J5. 

Terniicaliiri*. Waag & Pichl., a. ap., 708. 
PoTlBloCdxra, Mill., l^gl, 

ap. iiidct .US). 
PBOorcTua, Sowerby, 666, 

abiclii. Waag,, n. ap., n97. 

aratiu, Waiiic.. n. ap., 6S4. 

•apomlna, Wab);., d. ap,, 693. 

bliaieiie a. Wang., n. >p^, 7(U. 

con>prri»aa, W*ng , n. ap., 710. 

cora, Orbignr. 677- 

cjlindrieaa, Waag., n, ap, 7C8. 
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PlODUCTFf — tvniimtl. 

i;nt)o*a>, Woac., n. f~, 691. 

bnmboliiti. Orkitny. 

indicni, W««(f., o. »p., 887. 

tinefttun, Wmk-. n. (p., 673. 

mjrtiloidpa. Waa^., n. ap., 711. 

opantia, Wup., n. tp., 7l>7. 

pordoni, Dkvidton, 70S. 

nmiroticalAttu, Marl.. 679. 

Mrialis, Wang,, n. up, 700. 

■piralit, Waa^., n. ip., 681. 

igb«o«Uitu», Wang., n. (p.. 685. 

tumklas, Waag., n. ap.. 706. 

Tiahna, Waa«., n. >p., 690. 
Ptali If ODva, ARftMii, 16. 

sp. indot.. 16. 
PsiFHours, Affaaaii, 73. 

dL-tir«a<u>t WaaK-, ■>■ >P-< 75- 

indiL-ua, Waag., n. »p., 7.1. 
PaiCDoMOiiOTH. ISeyricli, 276. 

deplanala, Waaff., n. ap.. 'J8S. 

^rfortbrniiia, Kia|;, ap.. 278. 

fpgautea. Waag., n. >p., 283. 

lliTerau, Waag., o. t-fi., 384. 

kauninaia, Yem., 281. 

ndialia, Phillip*, ap., 88a 

BEncritBiA, M'Coy, 6S8. 

elegaotuU, Waag., D. ap., MS. 

indica, Waag., n. «p.. M2. 

linrata, Mart., ap., SIO. 
RBOMiioroKa. Me«k, SfiS. 

ubliqna, WaaR., o. ap., 9fi^ 

polyponU.Waa):.. n. ap., QjSS^ 
RaTKCHOHBLLii, Fiaclwr Waldbeim, •13r». 

morabrnaia, Waag., n. ap., 433. 

ap. indct, 434. 

W7nnei, Waag., n. ap., 432. 
BicHTBorEstA, Kajacr, 7H3. 

lawnnciaDa, Koninck, ap., 736. 

aiDenai*. Waag., 742. 

SaOlcsBu. Mojaiaovii-a. 37. 81. 

baaerianuin, Koiiinrk, 39. 

prima*. Wug.. 3!>. 

wynnai, Waag., n. ap., 81. 
ScBizoDCa, KiiiK. 230. 

compreaiUD, Waa;;., n. ap., 240. 

dnbiifiirmia, Waag., n, ap., 2381 

pingiiia, Wa«f(., n. ap., 236. 

rotund^tua, Brown, ap., 293. 
ScHltoPHOua, Waag., n. gen., 762. 

lugcMk, Waag., n. goo. et ap., 763. 
SKPTiriB, R*cluz, 361. 

a<]uama, Waag., n. ap^ 262. 
6iBPDi.ms, Mncvbiaon, SUL 

indictta, Waag., n. ap., UZ. 
8lO«ODC», WlUMJ., 9. 

dubiua, Waag., a. ap., 10. 
Spbmolbbia, Tryoo, 186. 

reluala, Waag., n. ajn. 187. 
BraXBioii, Stoliczka, 2(>1. 

grandwTa, Waag., n. ap., 208. 
SriBiriB, Sowcrky, J07. 

■latui. Scblotb., ap., 619. 

tmbienai*. Waag., n. ap., 615, 

marooni, Waa^., n. ap., 610. 

maaakhrylmata, Davidaon, 618. 

oi>;er, Wiug., n. aji., 622. 

oldbimiaDUs, Waag-, n. «p., 61S. 

atriatua, Martin, ap., 60t). 

wrnooi, Waag., n. ap., 617. 
SriBIFBBIHA, Orb.. 498. 

criaUta. gchlotb, 499. 

malUpliata, 8ow., ap., 60S. 

BuaU, yittg; n. ap., 604. 



SplBiTBBtiia — fmtinmeJ. 

omata, Waag., n. ap., 504. 

▼ffn-harei, Waag., n. ap., 506. 
SriBioBBBLLA, Waag., n. gen., 460. 

alaU, Waag., n. gen. et ap., 470. 

derbji, Waag., n. gen. et ap., 453. 
„ H Tar, acateplicata. 456. 

fnaifomiia, Waag., n. gen. et ap., 467- 

gtsndia, (Daridion), Waag.. 461. 

bybrida, Waag., n. gen., «l ap., 469. 

mnlia, Waag., n. gen. «t ap., .166. 

minnta, Waag.. n. gen. et (p., 460. 

namiamali*. Waag., n. gen, et ap., 4f:9. 

OToidaliK Waag., n. gen. et ap.. 4M. 

pnelonga, Waag., n. gen. e( ap.. 467. 
SpiBOBBia. Daudin, 814. 

helit, King, 
Stachblla, Waag., n. gen., 171. 

bifrona, Waag., n. gen. et ap., I73L 

•emiaurita, Waag., n.gen. «t ap., 174 
Stbixiiaidiia, Waag. A Waotul, n. gen., 979. 

gemioa. Waag. k Wratzi'l, n. gen. et ap.. fflS. 

aalinaria, Waag. & Weotuil, n. gen. et ap., SiSQ. 
StBRorotx. Lonadalo, 8H5. 

chirtrlifnrmi*, Waag. Si Wpntxrl, n. ap., BSil^ 

bemiapha:rica, Waag. Si Wentiel, n. ap., BSIL 

nkbolaoni, Waag. A Wentzel, u. ap., 888. 

avata, Loiudale, tam. 
STBBProBnTMOBCB, King, 677. 

eapnloidea, Waag., n. ap., 682. 

deltoiiieua, Waag., n. ap , 685. 

diatortua, Wnag., n. ap., 690. 

Icnticnlaria, Waag., D. ap., 681. 

opcrcnlataa, Waag., a. ff„ 683. 

pertinifonnis, Davidaon, 687. 

pvlargonatoK. Scblotb., ap., 579. 
STBOPHALoaiA, King, 640. 

coatata, Waag., n. ap., 655. 

exoavata, Oeinitx, 6-12. 

borreacena, Vem., 643. 

indioa, Waag,, a. ap., 61S. 

Dodoaa, Waag., n. ap., ,662. 

pUooaa, Waag., n. ap., 660. 

tariapina, Waag., n. ap., 646. 

tenuiapiiia, Waag., n. ap., 664. 

SiTNOCLADIA, King, SQL. 

Tirgulaeea, Poill., ap., 802^ 
TltBBBATTloiDBA, Waag., n. gen, 413. 

daridaoni, Waag., n. gen. et ap., 416. 

depreasi, Waag., n. gen. et ap., 419. 

minor, Waag., n. gen. ot ap., 420. 

omata, Waag-, n. gen. et ap, 423. 
THAiCKATACA!fTHtr«, Waag., n. gen., 78. 

bUnfordi, Waag., n. gen. et ap., 79. 
TnAMXiacua, King, fiOI, 

dubiua, Srblotb, ap., SQfi. 

aerialia, Waag. & FicU., o. ap., SISL 

UiiciiiBLl.A, Waag, n. gen., 494. 

indica, Waag., n. gen. et ap., 496. 
UHCijcrLca, Bajle, 424. 

jabicnMa, AVaag., n. ap., 427. 

poateraa, Waag., n. ap., 428. 

tbtobaldi, Waag, n. (p., 425. 

Wabtria. Waag., o. gen., 168. 

brrriaiuuata, Waag, n. gen. et ap, 161 
lata, Wiiag., n. gen. et ap., 162. 
polita, Waag, n. gen. et »p., 160. 

Xkbodisccb, Waag., n.gen, 82. 

carbonariua, Waag., n. gen. et ap., 35. 

plicatua, Waag., n. gun. et ap., 34. 
XYrTBACANTHCB, Leidj, 18, 76. 

giganl«ua, Waag., a. ap, 76. 

gracilia, Waag., n. ap., 19. 

major, Waag, n. ap., 19. 
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PLATE CXVa 



PRODUCTUSJJICBSTONB. 

DUJICTOPORA Miu.Ri'OR.KFORMis, W'aapen and Wentzel, n. gen. ct sp., 948. 
FiagBwoUiy ipccimen of Uw bydrophytoa from the middle Pndactas- 
limeotoae of Ifonh !— l«,liitcnl yinw; U, view fnm the bue,tio1]iDatiinl 
tize ; \e, part of the surface not far from the upper extremity, enlarged 
about 10 timei^ ihowi^g • " rectilinear" itnictun of the dukton Md ep* 
pareutly puts ot ft Idiid of epithec*; 14, pertotthemrfMeCnmaeHthe 
lower extremity, ehowing a "currilineftr" structure of tha lUUlannd two 
diffaieot modee of ynmnatiaa, enleqpd ebont 10— IK tmne; \f, part 
• Ttrtiakl leetioB, ihownig two ot the Tutiod tnbee (ceHote) cut lougitudi- 
■ally and two of tbc horizontal canals, a tabula is present in one of the 
vertical tubes, some parta arc very ttrooglj altered by the process of fossi* 
Haation, enlari^ed 50 times; 1/, part of a horisoBtel aeetioa, enlarged 50 
times, in the centre, and towards the upper left-hand comeTi the vertical 
tabes (ealiees) are cut transvcntely, in other plaoee obli^nelj j V* portilNl oC 
the strongly altered parts of fig. 1^ enlaived 1€0 tUU%t»«llMr tiMr 
eiagakretnMtnMi 

Cabtkkin.v ptbamio&ta, Waagen and Wcntzcl, n. gen. tfeipb, pi. 94i. Fragi- 
mentary specimea of the hydrophyton from the middia PnidiMtoe>liineRtoDa 
fltChidioo:— Sc> latenl yum; 86, view boa the beai^ both utonl mm. 
(Sea alio Fb. CXYin and CXX.) 
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PLATE OXTIIL 



PRODUCTUS-LIMESTONE. 

Figure I. Cabtbeida ftkamidata, Waagen and Wentsel, n. go. «t p. Hi. Sat' 

fkM diftwtagt Mkl tdiigad nkroMvpical wMSautt^tft ^ m tAn fi nmb ' 

«i OB PI. CXVII, a^. 2 : — lo, part of tlie frarture tliat fprminatcn the frapf- 
awntuy bydrophyton on the upper extremity, enlarged 3U time* (reBected 
light), til* starmluiped vartioal tnbM (Mlieei) m dutiBotiy viailik, tlw 

radiating canals lo?!s . "JO, tlip l:ir{jf- roniKl cavity to flip 'eft Is jir<'^a1ily tlio 
work of aome boriog aoimal but might be also the cavity of a goaopbore aa 
in fyomhptrmf U, miorwaopiaBl lioruontd netioB (tmnnitted liglit) 
enlarged 50 times, none of the vcrlioal tuln ^i (Laliecs) is out straiffhtly Hut 
Kverftl are hit obliquely by the aection, on the left hand upper corner; the 
•lopiBf mdktiBp eanah m twj dutanetlj vuiUs, proeerration yny difln^ 
ent in il'ffi T': t jiIisch-s; l'', iniorosoopical vertical section (tmUBoittod light), 
eulArgml aU times, vertical tubes disUnctljr visible ; Id, pati aC the lateral 
Mu&M of tli« hjidii^ytMi (wfMwd, vpaide dowi^t diowii^ tb* vwtietl 
tnbM and btml ndktias tuuk, vaiugti. 90 tinM (nflwtad light). 

ft. IlBKGVLATOPOBA UNDITLATl, Wa*g0a Mid Wiutxel, n. gm. ci sp., p. 952. 

Fragmentary specimea of the bjdropbjtMl fiom the middle I'roductus-lim^ 
atooeof Bilote:— S«,vi«trof tb«BBd«r«iiCMa} U,h(gnIvl«ir,bothiutanl 

eize ; 2r, microscopical Ei rtiim janillcl to the surface of thu hyJrophytoU, 
numerous caliees and some radiating canals well distinguishable, enlaiged 
SO ttmca (tmnamitted ligbt); M, manaeef&mi «eUoB mtieal to tbo m- 

face of the hydrophytnn, ratln r Kiilly prri-vrvi i! ; trahrcular taliiila; timnN 
ing one of the vertical tubes, enlarged 50 times (transmitted light). 
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PLATE CXIX. 

PRODUCTUS-LIMESTONE, AND RECENT. 

Kp*'* 1. CucopoRA rATBOtATA, Wuffnn and Wentael, n. gen. et sp., p. 068. Small 

frafrmenUry »pMim«a of a hydrophyton with weathered sorfaces from the 
middle Produetua-limettone of Moiab : — la, lateral view; \b, view of the 
lower extremity, both natural urn ; \c, part of tlip weathered lateral earface 
reverecd, upeide down, ahowicg the concentric lamells and vprtical pillars, 
enlarged about 20 times; Id, part of the weathered surface of one of the 
concentric lamells, showing the irre^tarly porous nature of it, enlarged 20 
times; le, lower extremity of the specimen, the upper part of the figore 
showing the surfaces of some of the concentric lamella;, the lower part 
repr«sent8 a very oblique frKcture in wbioh lamellffi and pdhirs are exposed, 
enlarged B times. 

2. CiKcopoRA rAVBoLATA, Wsagen and "Wentael, n. gen. ct Bp., p. 958. Mi- 
croscopical sections of another specimen (represented PI. CXX, fig. 1) from 
thn middle Productus-limestons of Morah : — la, horizontal section; \b, 
vertical section. Both enlarged 50 Umes. 

S. Mii.iBPOBA NODOSA, Recent. Copies of Mr. Moelcy's figures: — Sa, section 
parallel to the surface of the hydrophyton, showing some calicts cut trans- 
versely, and one of the main horizontal canals, tlie trabeeulte are partly tra- 
versed by the tnbnlar cavities of boring organisms ; 'ii, part of the surface of 
the hydrophyton, showings group of looid -cavities, of which the larger have 
served for the reception of a mouthed iwoid, whilst the smaller were occupied 
by monthless zooids. Both figures strongly enlarged. 

4. MiLiHPOSA, »p., Recent. Copy of Mr. Moaley's figure: section vertical to the 
snrface of the hydrophyton, showing one of the zooid cavities, traversed 
hy tabule, and some of the main horizontal canals, strongly enlarged. 
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PLATB CXX. 



PBODUCTUS-LIMESTONB, AND DEVONIAN OK EUROPE. 

Kgon 1. CiKcoroBA iaviouta, Waagen and Weutzel, n. gen. et sp., p. 958. Fn^> 

wHuOuf qpMiMn tnm ^ aidd]* Pk)idneta»liMrtoM of Mmki^U, 

lateral view, weather>worn, rcvpri«fl, iip<iide down; IS, pliifcflii Vgfue 

surfacp, both naturiil sizw (&w> also jirecMlinij plate, fig. 2). 

t. CmcopOKA TLBUL090SA, Waagpn and \Vuntz«l, n. gen. et ap., p. 960. Two 
■hnMofinl tHliwM cl • apecimen fawa thftnidilb FkodMtu>.KaiMtaM 

<lllllmKh: — 2o, section pamllnl 1 1 thf iMn^^cr axi^ nf tho specimen (vertical 
Mstiim} ; a, aeotion vertical to the lunger axis (horizontal aection), both 
«iihig«d M tinM. 

St CASmnia ptulmidata ; Waag«n and Wentael, n. gen. at ap., pi 9i5. Mi- 

croHCopical BP<;ticn, cutting one of t!i" vt rfical tube!? (talli i '^) tr inss-iTwly and 
exposing tbreo of tlie sloping radial canals, wbiult arc traversed by 

tmbMabrtebutej «dMtfed W tiaiw iM aka Fb. CXTQ aal CXVIII). 

4. SnoiUTOFOBA (=PAcnTSTiu>XA) ooNCBMTiticAiGtoldC. MieHmw pi Ml lection of 
a specimen from tbe middle Devonian limeitone of Schmidtbeun in the 
Kifel : — la, horizontal section, extending within the plane of one of the 
concentric layers of trabeculie, showing the reticulate atmetiue of the latter, 

the whit<> spots represfnting the matrix, enlarged 60 times; 46, part of the 
eame section more stronglj enlarged (iiO time*), to show more distioctly the 

C. SlWMuaovota (sPacststroua) coNCEKTKicA, Qoldf. MicroBoopical section flC 
the same specimen from which fig. 4 is taken aection vertical to the pluM 
of the concentric layers, the figure is not rightly placed, the borixontal layan 
•■tending in the direction of the serips of bla4;k spots, the trabacola ahow 
■gain the dark reticulate structtue, enlarged 50 times ; 6i, part of the hbm 
notion more strongly enlarged, to ahow mote clearly the reticulata stmctore 
of dm tmbeaali^ wlugad 60 ti«M. 
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PLATE CXXL 



BfiVONIAN OF BUB0P9, AND BBGBNT. 

VSgvi* 1. SwoMtTOTom* ( = PA CTuw a om ) GoMf. Fta^ntaiy fperimm 

from the middW Davonwn limestone of Sohmidthcim in the Eifol : — 1^, a 
cubical fragmMt in attonl nzt, •bowing the Batonl lateral facs above and 
• polished mrfaM hi firoBt» tiie diicelioii of fha hyon onght tn be pbuwd 

hnrizontally, the lateral face is phiitod, ami from the furrows extend <Jark 
ferraginoat zooet iato Um ioterior, the spacM between aeem to be compact 
tomida tiM nrfM* th* d«rlc sobm appear partly «■ open IImbvm (all 

tliese oharactcra agree with I'achystroma, Nidi, fc Mnrie) ; li, part of a 
mumMeopieal bonaootal section, ahowing radially arranged ooaooearoal 
eanak, aad lepreeenting probably the plaee wlnn 4NM oC tlie twidi «w 

I>H'at4>Ll, (inlarged 50 titne<s ; !<-, vpriic.il transpMMt MOtioil ol fho OHM 
apeoimen, the white apote reprseent the matrix, th* dark matter tin 
tnba«d% the Uadr wbh an lude vf of hydroxida oC uwi, enlarged 6 

%, Sfoiui>opoka DUniOKniA; Recent. Copy of Mr. Modey'a fij^are. Section 
through part of the ikdeton vertical to the surface. The whole is made up 
tS a porona mai^ faaferaed in aD dinetimH by ecaneaarflal eanab. Tin 
tabes sunk into this maes are the dwellings of the zoaidn. The largest ot 
theee, bearing a oolumella in tha middle and showing a tabula is that at a 
gartemoeid i flia laallaF onae, witiwrt floliaMlb« aia ooonpied by daetylo* 
zooids, and Iha lan^' round cavity coaAaiat ft ludo gouplMn IB tilt IMoig 

atatp. The figure is much eularijcd. 

S MiixiPORA, sp. div. Keoent. Copies of Mr. Moelsy's figures : — &a, soft parts 
at Mithttorm imfcua deoakified by dntwoio aeid and viewed froa tba nndar* 
raifiMie in n fle te l 'iLrht, tihowiog a group of sooids th« canals of the cccno- 
laia and the main horizontal canals ; 3i, vertical section throogfa the 
soft parte dt MilUpora imhut, dcealrified by ehniDio acid, ihowiag tha 
Onnosarcal cinals the soft rud r covering of the whole hydrophyton and 
one of the mouthed zooids in a retracted state ; 3e, section parallel to the 
imfkeatbtmigb paitof tba akaleton of a qaejaa at Mittipon fram Zmboaa* 
gan, the cavities have been filled widi oatter. All theae ligmaa 

are more or less strongly enlarged. 

4. MluiFOaa, sp. Recent. Microscopical section through part of the skeleton. 
A ** netikaear slnelnn, aa in iBoal apeeica of dVmna^ra, u obaem^ 
and at thn same time the intimata itmoture of the trabocula' is identical 
with what has been figured in 8tMti ml»po rm eoiuemirie* on the pieoeding 
plata. Enlatged 60 timea. 

jy,Bj«»We ImW» Wlsa fte BbMlj tl Slljlaf a nnitlwr of Mr. Mot|«f't wtniinUe fl^iUM^ conUloed In tbg FhlenpMeat 
fVmw(iM«ff lOTadlUniiteHMMS tMr MBparitM is ateala**^ M iijsa o hls fur dw lisht aadsMtaodl^el oar Mas. 
ttaB% ■BdkHaMte|nBtirisrt«(saelaiisaf«itewillBettei»s((iNtallr.lCgdq^si%lMlAMiBf^ 
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PLATE GXXIL 
VBODUCTD8.LIUB8IOMB. 
Vigun I. Amb m iiw m iwma tmhrrau, Kodaek, tp^ p. 97S. A tolemblj enmplil* 

Hpeoimcn from the npjior region of tlic midJlo Pnnluctus-Iimfptnue of 
Khoon Iff, ktenl view ; 16, longitadinal ««ctioD ; Ic, the fame, upper pn^ 
■am obliqadf i Id, upper enil (fiaetim) «f ib» floMil, iliowiiig tiw diunvter 
of the central canal ; 1'-, Imf^ituilinal st'ft-on <<{ the lower part nr-fn r,!,lii[i;,.lv 
f rom aboTO— aU thes« figures are natural size ; ]/, part of the traiuvcrae 
■KtioB of tba ftaaaO, ibowb^ « part of th« wall «f tiis enitnd canal, pre- 
fcrvtd as a fthitc sparry matrix and travorsfd by many irregular canals ami 
pores, enlarged 5 times ; Ig, part of the rock-matter filling the chambers 
ankiiiad UO tina^, ahmrug aaotkoi o( diClMwt Fonninifttk and of 
Mfaral ijioalaa atn^gU nd tamit of vAiA hn alunr • oBntial oaml. 

t, AMBi.TsrrnoNiLLA socialis, 'Waagen ami 'Wciitzel, n. sp., p. 977. — Small 
nngle specimen from the middle Froductus-Iimestone of Morak view 
ftomahom^ahoiriBgthaapperaaKlheaof ooaof thaebambenaad the ¥07 
narrow central canal (the point in the centre \» accidi iital}, natural siaa; 
ti, part of the same enhirgcd, to show the pores of two diffurent sizes. 
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PLATE CXXIII. 



raODUCTUS-LlMESTONB. 

Ambltsipdonilla RADicircEA, Waagen andWeotzel, a. sp^ p. 975. Fn^meDtMy 
■pfldmaa, odowl in banl nek Md vinble ttiHf im MottoM; tnm Dr. V«»> 

chi"r> 's p(>ll(M>t:on, ciirninij prohabljT from tbf middle Prodnctnu-Iimertone of th» 
BotU Rob : — la, longitudinal moUoo, cutting the Bpecimen not quite le- 
ginhitjr in ths idiUb Hm; II, kogiMiul Molim, wliMi to tha p**. 
ceding and rcprcsontinq^ only ono-bftlf of the gpocimen, the part to tLe ripht 
being the rock that iilb) tba central tube; le, transvergal section at the 
apper end of tlw ipe d iMB, ibowiii^ tba imgolnr davdopBnt of tih* 
cr ntral tube at thii pkco ; 17. 1ron«vcTsal section at the Imse of the speci- 
men, showing the heaps of imsgukr ccUsj forming a kind of root; It, 
tHdurena] eeetion on about half the height of the •peeimeo, <n the upper 
rirjlil-hiirjtl comer the wall of the central tiibp can bo distinguiabed, all 
these figures are of natural size; two of the chamben of figure 1«, 



•nlugad to dwvUN priiaoidial itiipa ill An niMJe «f Motcltlw 
oCllwakdafain. 
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PLATE CXXIV. 

JPAODUCTUS-LLMESTONB. 

1. AMntT'!iritONELiA RADiriFnA, TVaasr^n and Wentr.pl, n. »p., p. 975. — Micro- 
scopical section of a fragmeDt of the specimen repn!8ent«d on PI. CXXIII, 

ahowiog (he perfontod tiuefcar mlb «l db* ehftmbcnw and iha ooaifMb mil* 
oftite tMiaka; coliiged • tinn. 

i, AvBLYsiPHOKBiXA vrLmAireiMSA, Waagen and Wentzel, n. «p., p. 978. — 
Fragmentary gpet^imen from the midcllR i'roJuctus-limestona of Morab . — ia, 
kttnl view ; ib, longitadinal nvtioa ; ie, the samp seen somewhat obliquely } 
2(f, onp.li.i'if of the spfKjimen feen from abovft, showing the very wiJc 
central cannl — all these figures are natural size; 2 e, one-half of the speci- 
men cut longitudinally and ttmumiaely and seen somewhat oblique]/ from 
below, the dark perforated lines are the cut edgee of the thick walk of the 
chambers ; 2 /, the same eeen from above, them latter two figure* are slightly 
enluged; 2 microsoopual longitadioal section, showiog the perforated 
duunbar-wiklla and ib» oonpnct walls of the hboIm, enkiged 9 times. 

8k tnaaunanA. oiinnA, Waagen and Wentzel, n. gen. ct sp., p. 982. — Fra^- 
nuntaiy specimen, enclosed in hard rock and visible only in sections, from 
tim middle Productus-limcstout: of Biloto: — 3 a, longitudinal section ( 3 i, 
transversal seotmt, abowing the l»ter«l union of two tpectauiu j both figiuw 

natural size. 

4. STBiintANKiA SAUHAHU, Wa«g«n and Wentnl, n. gen. et sp., p. 980. — Frag^ 
BMBtttJ specimen from the upper Productus-limestone of north of Kat> 
mhee : — 4 », lateral view ; 4 b, longitudinal section ; 4 e, view of the upper 
oltiMU^ iron above— all dirse figures natural size ; 4 d, port of the sorface 
ihowiDg the diienii^-aiMd torn, anUigod 8 tinue. 



_ _L.iyiii..L,dby Google 



(irol.Surv. oi' India. 



SALT- RANGE FOSSILS. 




Digitized by Google 



1 



1 1- lie 



PLATE CXXV. 



PBODUCTUS-LIMESTONE. 

tigm 1. Stkinmaxmia SAUMAKU, Wugm aud Wentsel, a. ^n. ct p. 980. Miero< 

soopical MctioiM of fnigmeDti taken from the specimen 6gvnd OB the piecrdin^ 
plate : — Id, vertical section through the external wall of one of the chamfaen 
Mid one of the veeicles, enlai^ged 9 time*; \b, eection through the chant ber- 
wall and aome veeiclce, at the limit of two sueoesnTe chambers, enlarged 
Ifi tbnea. The granular Etructure muy jwrhajis atiM ftwn the wall bein^ 
oompafled of minnto cpionlei» but It it impoinUo to ngr ujrthiag poiitivo in 
this direction. 

tki. AmbltsipHonelu soculis, AVaagen and Wentzel, n.ep., p. 977. Fragmentary 
twin-specimen from the coral beds of the middle Productue-limestone of 
Virgal :— Sa, lateral view ; ib, view &om the upper extremity j te, longitudinal 
Motion of one of the individuals ; id, transvenal section through the one, and 
half of the second individual — all ihefe figures of natural size; ie, part of the 
■nrface enlarged 8 times, to show the diSerently-sized pores; 3, microtsoopical 
•action through part of the chamber>wall, enlarged 90 times. One sees the 
Mub piercing the Willi, corresponding to the pores, and a network of dark 
lines, compiled of hydroxido ot inn, perhaps indicMtieg the eiietenco ol » 
network of flue canala. 



Ambltsiphokklla, sp. ind. Microecopical section ef • tugmmt turn Manh, 
which ia too badly preserved to be determined epecifioelly, hoi in wlddl the 
cbamhcr walli ehov • aqgalar strustnn j eakiied S timfle. 
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PLATE CXXVI. 

PBODUCTU844MB8TONB. 

KlDBM FcBDLiMA KATTiENsis, Sc-hwa<;pr, n. <p , p 9S5. la — d, sevenl 8p«cimen«, natural 

aae, from the lower Froductvw-limeetoae of Katta; i. Mother •peoimea 
wbagti ; S, lokgitadiaal MoliM, non ttrMigly ealMged t» ahoir the enu 

bryonal chamljer and the mode of increase; 4, transvfrsal section, onlargcd; 
6, the same still more strongly i-nUrged to show the nature of the pores. 

6—11. ForoLUTA Kattautsu, Siih wager v»r., p. 986.— 6a, 6, e, several specixiMae 
from Ifa loiiw FtadoetaeJimaataM of Kalte (higber bed^ 

nieu, onlafp'BJ ; 7, trunsversu Birtion more rtrong;ly enlarged; 8, the a-me ; 
9, part of a ttaasvarse 8«ctioa yet more strongly enlarged to sliow the nature 
ttd nae of tte pone; 10, atnngly onhTged aMtlM of Ae pom tolnD from 

tiMlwt whf>rl of u full-grown Rpacimen, fii ction at the base, '/, at the 
dwided peripheral en«U) ; 11, the same, transvenw section of a fragment of 
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PLATE CXXyil. 
FEODUOTUS-LIirBSTONE. 

Fdsvuha VAUxvsis, Schwago', n. ip., p. 987 — e, seven! 

the lower I^oductus-litne«ton« of Pail, natural siz/'; 2, anot1i>r 5.p»cimeo 
enlarged ; 3, lou^ludinal oection to show Ihu embryonal chamt»er and the 
mode of increaM; 4, tninsvetnl MStion; 6, longitodinal section of th* 
embiyonal part of the bliell, more stronj^ly enlat^tMl ; 6, part of the pcri- 
pheial region of a longitudinal Bection of a full-grown specimen, more 

f^4t. WtKUMA vosazasviA, Mdller, Wif^f*, h speeimens from the bwer 
SMoctat-Iimestone of Verala scarp, natural ma; 8^ qwouMD, taSttgaii 
9, tmiuverBe section, strongly enlarged to abow ^ mlwyunal dumber 
ami fht mode of iscreaoe ; 10, longitudinal aectioB; 11, OBbryooal chamber, 
jet more strongly enlarged ; IS, j/att ol the tmwTCne eeetioB of the hit 
fllHunbei% enlaiged 100 times. 
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PLATE OXXTIIl. 



PBODUCrUS-UMOTONB. 

1— S. VtauUM lOKOiMiMA, MuU«r, p. 968. — 1, s very ohkncterigtic fipecimen, not 
quite complete, from the lower ProdnrtvM litaihm* of Omukhayl, aatiml 
•Ue; i, the «me •aUrged; 3, ntj dante iiwaniB ban tttanabok 
Bly M tte ptwwiliBg, mtuMl mat. 

stone of Kktta. 

(fc6. FtnvwUt tjfv V' ^ 'o**' Piodnotaa-limMtoiM of Bhal; 5, 

7—9. LfTOumsA wvBinmu, Sdnrager, n. ep., p. 991. SpMiawa tmm fh* 

IMlaatlil«limestone of Khoond Ghat: — 7, tran^veree Kctioii, onlHgdl; 

S, lateral view, somewhat complet«>d ; 9, the gain<>, natural size. 

10. FuBcuxxLLA WAABBTi, Sohwuger, n. ip., p. 090. Specimen from the nppor 

FtadnetwJimMteM et Khoond a^i-^ybtaX^ttOttgBii i^mu. 
giiMlmrt natmil on. 

11. LlKori.tSA DEriPirvs, Scliw-apt<r, n. sp., p. 991. S]ierimnn fp:>m tb«llp|wr 

Frodactiu-limeatoo« of Khoond Ghat :—a, narfpiuH view ; b, latml rinm, 

IS— 14. MABOAMiniA MHwAsni, SEMtel, ipw, p. 999. Fiam the top heda o( &t» upper 

Prn.lui tii^J-Iimi ftoneof Virffal :— li<i — il, several sp^oiincn'--, n itural size ; 13, 
lateral view, enlarged, (a, (op view ; b, radial section from the middle of the 
htual pwt; fnoa the periphaml port» both itnmglf enUugedi d, poit 
frmt iho interior of tin- Khcll, to show the ocrurremn of sponpa-like spi- 
cule I, toy atroogly enlarged ; t, aieve>plata of the axial put below the 
orifice, bat littteenhtfgedi^mhee of tiie ehdl, very otron^y enlnrgod) ; 
14,11 liarrel-shaperl sjiecimen in wliii 1i tli>^ nf tho interii>r of the 

shell have li^fii ixpuiteil to view l.'V weatlierinjj, uukrg^'J ; lid, natural sue. 

15. Makqakitina 8CUWA0BK1, Zittel. vai., p. 903. Specimen from tJie upper 
wgion ot the hnwr Prodnotge-limertoBe ot Krtto:— natnnJ wwi 4* part 
of the mriM* etraqglj onlugodt to thow tiit oaoB p ttomUy laig* poiM. 
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PALJIONTOLOGIA INDICA. 



(asam I, lU. v, VI. vill.) 
CBCTACEOrS ritTNA OP SOCTOKKN INDU, ijrF. STOLICZKA, <«M}>( YoL. I. Pr.I.«» H. t. BLAXtOlU). 
VOU I. 'n.eC»pl.«lopod«(lS81.85).pp.S16. pli. M(6dooUe). 
, 11. Til* ri.rtropoan (1867-fi«), f]>. liii. MX>, pU. 18 <10 |iarU). 
_ III. Th. J'el«rypo<i« (18T0-71), pp. x«ii. SS7, pii. 60 (IS puUV 

IV. Ibt Bracbil>podl^ Citiupudai, Ediiuadernwta.Conli. *«. (187r-78Xpp. T. lOlpU.*^^ 



(Sbum II. XI, TIL) 



TUB FOSSIL FLiORA OF THE OONDWaNA SYSTEM, it O. FRISTMAKTEU tfttft Vol. I, Pr. t, n T. 

01.UUAM ASP 1. MOKItlti. 

Vol. I, pp. xrlil. WS, pU. 71. 1868-79. Pt, 1: Kijmiihfl Group. RAjinakM Hitli. Pi. »: Sawu. comliumml. Pt»: 
Plauu from Qolupmi. Ft. «i Oolllfr« "ti lbs MaUnM CoMt. 
„ II. BB. 116, pin. M. 1B7«.78. Pt. 1 ! JnruMic Flor« of Kwh. Pt. S t Flort of th» Jibalpar Gniap. 

Ill pp. li. 61 ♦ im. pli. 80 (9 <iMM>>, (l-XXXl + lA-XLVlljy 187941. Pt. I ■ Th. Flor. of tb« Takbkr-brUrUri 
bMlt. Pt. 1 : (9iip|il.). Pi. a : TlM Florm of tlia DuBOiU uid Paachct D 1 tW»m. Ft. • : Thi turn 

if(Mictud«d), _ 

. IV, pp. txru 6J + 7I. pU. 85 (» doubl*), I-XXl ♦ lA-XlVA). Pt li Tlw rioimal tb* Soatk BmK 

OoDdwKiM buia. Pt. ] -. Tbo Flm of khm of Ihi Ccal-AoU* ia WMt«ra B«i(*l. 

(Bliin IX.) 
JUEASSIC KAt'KA OF EACH. 
Vol I, pp. I, M7, pl». » (« doobl*). <1B7«.76). Th. Cepb.lopod.. by W. Waaom. 

(SXHIIU IV.) 

ISDIAK PBETKUTlAKr VEBTEBKATA. 
Vol. I pp. »l, 187. S8- 18SS— 1885. Pt. 1 (1865): Tlw V«rt»br»t« FowlU from the PanckM Rflrki, by T. H. Ufzut — 
Pt. I (1878): Tb* V»Ttrbr«t« Pmlli of th« KoU-Mol«i Oravp, by 8l» P. I>» M. 0»»t Ksiitoh *mI 
L. C. MULI. Pt. S (IK79) ! U»ptiH» ood ttatrmcblii, by B. Ltpkcik. Pt. 4 (1S»5): Th« l.«l>TriBtbadi>nt 
fram lb* Bijorl Orwip, by R. Ltduxxs. Pt. S (1885; : Dm BcptUia wul Ampblbik of tba Mabri ud 
D«nw* group*, bj K. Ltsixeik. 

(Snm X.) 

INDIAN TEKTIAKT AND P08T-TKnTlARV VKltTEHRATA, if B. LTDEKKEB, *Mnpt VoL I, Pr. I, Mt 

JL B. FOOTK. 

Vol I pp. XXX, SOO, pit. GO. 1871^. Pt. 1 : Bbinoerro* dacoiwad*. Pt 8 : HoUr t««tk tod other ntBuniaf Mm- 
malia. Pt. *: Craaia of Ronianau. Pt 4i SopplaoKiit to pt 8. Pt 5: Sinlik tad NartNida 
FroboacidiB. 

II pp. XT, SSI, pli. 48. 1881-84. Ft 1 : RiviUilc RMneeovUdit. Pt t •■ Supi^iiMDt to Slwalik and Nartiada Pro- 
boMHdia. PtSrSiwalUi and Karbada e<|aiiUi. Pt 4 Siwalik CaariopiudaBdai. PtS:Siwa]ik Sfatnodont 
8oina. Pt. 6 : Siwalik tni St'htin Caraivora. 
Ill, pp. xxif. M4k pla. 87 (1884-86). Ft. 1 1 Additional Siaalik Pniaodaelyla aad Prafaoaetdia. Pt 8 ■■ Slwaltk and 
Narbada Buadoal Saioa. Pt S : RodanU and Dew Rumloanta from tba Sinlika Pt4i8iimlik Birda. 
Pt. 6 : Maatodoo laatb from Penm laUnd. Pt 6: Sivallk aad Xartmda CkeJooia. Pt 7 : Siwalik Crooodilia. 
LaeertiHa and Opbidla. Pt 8 : Tertiary FUhn. 
_ IT, Ft I (IttBB). Siwlik UaairaaUa (Sopplroent 1), pp. 18, ft* 6. Pt. * : (1S8B>. The Fanaa of th* KaranI mrm: 
(•nd addendum to pt 1) i Tf. 40 (19-68), pb. 6 (lU-xi). Pt 8 : (1887). KowM CbaloaU frosi th* Salt 
lUnge : pp. 8 (69-fi6), pli. > (xU -xiii). 

(Snili VII, XlV.l 
TKRTIABY AND UPPER CBKTACEOII8 FACNA OF WE8TEBH IHDU. 
youl, pp. IX, IB + 110 +884 + 91, pi*. 6 + 88 + 68 + 18. Ft 1(1871): T.rtUry Crab* from Bind aad Kach, by T. SroucSKA. 

Pt. 1 (new i) (1880) : Kilid Fcaail Coral* and Alryonaria, by P. MaaTai Dmoalf. Ft 8 (1888-88) : Th* Foaril 
KchiiJ«id« of Siod, by P. MAatlK Dmiour and W. PracT Sliddt. #"«•. 1 : The brdrfa t f mmimti btda. 
rat. a. Tb* Ranikoi »rri«a in Weatern 8ind. I^.S: The Kiithar Safiaa. /W. d .- Th* Nari (oiigoean*) Seria*. 
rki.t! The Oaj (miooene) Saria*. JW. Th* Uakriu (pUaoMM) 8«ri«. Pt«t Th* Foail Cehi- 
Bii*d*aof Kachh and Kattywar. 

(SniinXlll.) 

SALT RASOB FOSSILS, h WILLIAM WAAGEN, Ph-D. 

Fiodaana-LUDoatone Group: 1 (1879). Fiaec*. Cephalopoda, pp. 72. pi*. 8. 

. .8 (1880). Oiataropoda and mpplament to pt I. pp. Ill (78-188), pla. 10 (vB-zvl) t 

(1 doQhla). 

8 0881). Pal«eypoda.pp. lU(18IWB8),pl*.8(xTil.iti»). 
„ 4 (lBHX-85). Bracbwpoda, pp. 448 (SI8-770). pU. 68 (xxT-lxxrri). 
_ ,6 (1885). Bryonia— AnncUda—EoUaodmaata, pp. 64 (771-884), pli. 10 (Ixxxvii- 

xcvi). 

„ 8(1S()fi). C«I*nlm«U.pp.90(88*— 984>,pl*.80(xcTii.«Ti). 

„ 7 (l^)- CmlcDlarata, Protowa, pp. 74 ^S5— 99S). pla. 18 (exni-ciXTiil). 



Th* price Hxcd for tkmt pahUoatiooa ii 4 aanaa (6 paoM) per ugW plate. 



Tol)chkdatth«Qcalogf<al8iirF<yOaoe,!ii-6aaXaa(BB,Oaeat«%«rthran(haoj BookittUr. Uate > TiAair A Co.' 



MEMOIRS THE GEOLOGICAL SURVEY OF INDIA. 



Vot. I. Raj»l Sro. mi. 3o( 1889. PI. I (ml ^fprU>l)i Oa tht Coal u4 Iron of Cattark.— Siraetan ami iUtation* 
ol lh« Tileliir Co«l-fl«i4.— OoM Dtftnita In Dpfwr AMaro.— GnM and Onld-dna* fma Sbaa-Ooaaa. PL S 
{eml of ynmf) .< OmIoc} of til* Kbaai Hilla.— Tk« Nilchiri llilli. Pt. » (aal <|Ni'a<) : a«oio0 af Baa- 
koun'U, Miaupon, anil OrtMa.— LaUriU or Oriiaa-— Koaiil Teeth of Cmtodtti. 

ToL. II. Hayal 8ro, pp. 311. Pt. 1 (eal a/ primffi Bcport-on tba ViiMlhyan Rnrkt aBil t< is 

Uundrllund. PL S (ovf of pnW) : U«ata«ir«l StraMara of thi C«ntnil Portion of tlw N •irM. 
— Tartiarjr and Allav lal dopoalta ot lliii NrrbudJa ValUr. — Oaolecieal KaUtioaa and pniiialjlc Oculogical Aft 
af th> MTaral areapa of Kocki in Cnotnl India and lJ«o(aL 

ToL III. Bofal Sro. pp. 438. Pi. 1. 1863 (o«l offrimt): Raport oa Ih* BaaifaaJ Coal-kaM.— Additional OaHarki am 
th* a*ak)|rieal Afa of lodian lloek tfatctaa. PLS.UM {ami ^frimtU On tb* Sab-Iiimalafaii Raagca 
bctawn lu Oansaa aad fiatkj. 

Vou IV. Itojal Hro, pp. 4fiO. PL I, 18«S (fviVa S Bi.): Roport on lb* Cratamona lloclii of TrirKinopoIy Diitrict, 
Midra*. i>t. 2. IMM (prift i lU.) i On tb* Stractataof Uu OiatncU of Xrichltiopol}, 8aUm, &e. I'l 3. 
IttM (price I lU.) : On tbo Coal of AMan, kc. 
Vou T. Ro;a1 R<n. tip. 3M. PL 1. 1863 (pnV* 3 lU.); Soetloai aeraa* N. W. Hlaialajm, fraoi 8utl<|{ to Indaa.— Oa 



ikn. SniU. IV 2. IMA (f riw 1 tU.) : On Um Oaolatrr of BoaiU}. PL S, US6 (oaf i/jina() i 

Oil jal'Arld.— Qnnlaswal ObaerratJona on WaaUn TlboL 

Toz. VI. llo;ai Pt. 1. INOT (priea 8 Aa.) 1 On lh< Naiffahoarbood of Lmnn. Ac, In Siad. — OaoJaQr of 

a 1' ' b. Pt. S. 1887 (pn'nal Ka.) t Bobiro Coal-Aabi.— lUincarn 'Coal-tald.— TraDioT W«*t«n 

and i . •. PL », ISW (f rww S B*. S A*.) : TbpU* aad Narbudii* ValUya.— Pra(-b*d* is Bosbar. 



Vol. VII. Ito^al Hvo. pii.SiS. Pt. I, 1B69 (prMW 8 Ra.) : Tlndb}an Sariaa.— Itiaeml SUtUilea— Caal.— S)i{llnn( Ptatama. 

i>LS. 1870 {frxrm \ R<.)i Karbilrbbri Oaal.8«)d.— D«Of bar Coal-tald. PL 3. 1871 (frirf 1 IU.)i Adas 

Watar-aopplj.— Kiranpara Coal-Bt)d>. 
ToL. Vllt. Royal 8n>, pp. 35S. PL 1,1873 (^aAtU.)! On tb* Kadapah and K 

Pnttdancy. Pt. t, 1871 {priet 1 lU.) Itliburi Coal-ftetd.— Ualtoocanj 
Vat. IX. Royal Sro, pp. ir, 388. PL 1, 1871 (prif* 4 H».)t Otolofrr of Kntcb. I 

of Kagpur. — Oaology of Slrban Hilt. — Cartunifmni Aranionitei. pp. 66. 
VOL. X. Rojti 8ro, PP.3S9. PL 1, 1873 0>n«* 3 Ra.) Oaolog; of Madra*.— Sdtpara Coal>haaiii. PL I, 1874 

(pri** 3 Ka.) i Otolor; of Ptcu. 
Vol. XI, Royal Bro. pp. 338. Pt. 1, IS7t (pne, t Ba.) : OttAofj sT Obijffiaf and WaaUra Oiara. PL 1, 187C 

(prin 3 lU.) i Salt-KfioB of KokAL T^awladna. pp. 330. 
TOL XII. Boyal Sro, pp. SS3. PL 1, 1877 {pritit B<.)i SoBlb UabritU Ctmirj. PL S, 1876 (pnn « R*.): Osal. 

toida 4f tb* N*«* IlilU, pp. 98. 
Vol. Xin. B«Tal 8rD, pp. M8. PL 1. 1877(fr»«* > B*. 8 Ai.) : Wanllia TaJIa; Coal^Sald. PL 1, 1877 0>nV* t Ri. 8 Aa.): 

Qeolocy of tbe HiJmabAl Uilla. 
Vob XIV. Bayal Sro, pp. 313, 1878. Oeoloiry of tb* Salt-rang* in tb* Pnnjab. 

ToL XV. Boyal Sro, pp. 102. PL 1. 1878 (^ricf 2 lU. 8 Aa.) : Oaoloiry of tb* AnrnnRaand BotirCoal-fleldi(PkUaaar). 

IH. 1. 1(180 (prit* 2 Ra. 8 At.) : RamboU aitd Tatapani Coal-firldt <8irgi^). 
Vol XVI. ROTal Sro, pp. SM. Pt. 1, 1879 (frin 1 Be. 8 A*.): Orolagy of Eaatem Coaat fram UL 1S° to Mwmllmlub 

PL 2, IK80 (jirin 1 H*. 8 Aa) Tba tineiaa and TranaitioB Rocka, and otbar Ponaatiooa of tba Kalian 

PortUin of the Caniatlo. PL 3, 1880 {frin X lia.) i Coaatal ri|rloa of tba OodArari UiatrirL 
Vol. XVII. Boyal Sro, pp. 306. PL 1, 1879 {prUt 3 Ra.) ! Qaolofy of Waatani Htod. Pt. S. 1880 (jme* t B*.) i Tna»> 

Indaa eitandoo of Dm Panjab Mt-nuig*. 
Vok XVUL Bora) Bro, pp. 300. PL I, 1881 (jH-ir* SB*.): Soaihen Af|r)iaiii*tao. PL 1. 1881 (wiMlBc 8Ai.)> 

HiDbbte and Suigbbbdm. PL 3. 1881 0"^** 8 Ra.): PniiiliiUi Oodirari Tallay. 
Vol. XIX. Bmal Sro, pp. 342, Pi. 1. 1883 0>Wt« 3 lU.) i Tli* Cbehar Kartbmialie of 1889. PL 1. 1883 {prv* I Re.) : 

Tbemul iprtn^ of India. PL 3, 1883 ipnre 1 Re.) i CataloKw of Indian Rarthijaakaa. Pt. A, 1883 {pne* 

1 B« ) : Ocology of parti of Uanipar and the Naga BUI*. 
Vou XX. Royal 8VO, pp. 240, PL 1, 1883 ( prie* At. 8.8) i Oaoloo of Madam aad Tlaaerelly. PL 1, 1883 (prirt Mt. 9.8)> 
Oaolofiieal Niitaa on tba BlU* la lha nal^bgubaod of On Siod and Puajab PfflOtiar betweea Quetia and 
nera libaxi Khan. 

Vol XXI. Boyal Sro, pp. 288. PL 1, 1884 {prin Ra. 1) i Oaologr of Oi* Lows Narijut* Valley. PL 2. 1884 (wiw 
He. l)i Geology of KatbUwar. PL 8, 188S (j>n** Ra.2)i Coal-IWId of Sooth Bawab. PL 4, 1888 ^^rin 
Be. 1) : Uamn lalnml. 

Vol XXII. Royal Br«, pp. 344, IBbS. Tb* Qaolagy of Kaibmlr, Cbaub*. and Kbacia. 

Vol XXI 1 1. In pr»i*ralian. 

Vol- XXIV. Pt 1. 1887. Tbe Chblndwara CoiU.SeUa, {price \ R*. 8 A*.>. 



Tba price fixed for Ibeat pobtioathw* la 6 lU. (10*.) each Tolom*. 



Manoal of tba Qaalogy of ladia, t Vob. and Map^ 1879 (aal ffpriat). Vol. Ill (CoooMiia QaolotyL 1881, prieti Ba. (lOa.) 

Vol. IV (Ml..t*b>l,), I887.yr«. 2 Ba.. 



To be had at tba Qaola^oa) Somy OlEce, Indian Unaean, Calcntta, or throogk any BookaeDer. liOndaa t TMbocr * Co. 



RECOIIDS OF THE GEOLOGICAL SURVEY OF INDIA. 
Vou. I TO XX uea 10 uer. 



Tba Rbcokm of the Oeoln^rical Snrrey ar* iaaned qoarterlr, — in Febntary, Mar, Aa|riMt,and Koreabar. Thar eantais 
Maf ivporta and panefa: abatraeU of more detailed wuik \ notice* of raeent ui*o>Terie*i donatiiHU to liuaenm, and addltloau 
to Ubfary, Ac. Tbey ara of tli* aaa* alia ai kh* -^Mainoira,' bat >r* teparauily pagad. Bagaa in Joaa 1868. 

Tb* asnnal •abacrlptiaa (or foal snaban or'paru ia t Ra. (4>.). Poatngi addiLuoal ) If for India. 4 A*., fg* Gttat 
BriUiB, 8 Aa. (1*.). 

Ca&cvita, Snfmhtr tl, iS87, 



m' I' '..,.1 -.ni la tb* UadTM 
' Coal-Said. 
1 . . I . <• 1 Be.) : Oaototy 



Digitized by Google 



